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Table A.35.  Area used for Production of Rice in the Districts of Bihar (in hectares) 

District 2000-01 2001-02 2002-03 2003-04 2004-05 2006-07 

Baghalpur 46448 46041 45960 45055 41693 48200 
Begusarai 23103 28367 29297 26902 24898 24451 
Buxar 84153 73347 67949 67878 58545 82536 
Katihar 125197 125811 130849 126839 116604 106491 
Khagaria 24885 28290 26283 23568 20276 22217 
Lakhisaria 31295 29093 33473 30314 28204 24520 
Patna 99926 104738 108394 100978 76258 88480 
Purnia 114767 120395 127367 120397 113594 123851 
Saran 92523 80174 87310 78924 81437 86752 
Sheikhpura 23987 13046 30373 29386 27218.8 39302 
Vaishali 62874 61511 62183 62188 60592 59596 
Monghyr 46774 38525 27926 38981 38474 59693 
Average For Bank Districts 64661 62445 64780 62618 57316.57 63841 
Araria           138639 
Arwal       31856 24656   
Aurangabad 131316 164109 176397 173050 105259 171133 
Banka     103299 100564 71841 99429 
Kaimur 99500 108673 94093 109947 95307 133136 
Bhojpur 108849 111618 111685 106433 96763 85454 
Champaran (East) 192009 201290 189667 170981 187580 212875 
Champaran (West) 186268 158125 160977 157932 169039 168920 
Darbhanga 92701 72738 94065 100718 93695 74855 
Gaya 143648 152985 147435 160989 72404 54595 
Gopalganj 92265 94283 94197 91125 89838 75801 
Jahanabad 86295 84043 61340 44571 34334 84720 
Kishanganj 112975 95883 87376 102693 102598 82768 
Madhubani 191082 179854 182561 176482 169632 158929 
Madhepura 85070 89465 86669 79125 76801 78281 
Muzaffarpur 130230 134716 146674 154116 151329 139377 
Nalanda 123926 87819 93295 99066 94061 95385 
Nawadha 82483 80834 81106 78474 37552 73308 
Rohtas 213648 197725 193291 195726 178297 166681 
Saharsa 102816 94029 94686 88143 79329 87740 

Samastipur 87852 84598 84977 83803 63697 70238
Sheohar 16141 26960 23524 25310 24164 23671 
Sitamarhi 91557 123360 106844 103388 71973 92512 
Siwan 105977 109711 105913 105036 113061 106790 
Supaul     116838 124978 116429 102061 
Jamui 47597 37981 53386 52784 48284   
Average For Non-Bank Districts 114737 113218 112096 108692 94717 107387 
Source: Bihar through Figures, 2007, Directorate of Economics and Statistics, Govt. of Bihar 
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Table A.36.  Production of Rice in the Districts of Bihar (in tonnes) 

District 2000-01 2001-02 2002-03 2003-04 2004-05 2006-07 
Baghalpur 51776 57017 51558 57045 20412 114228 
Begusarai 23521 32663 28473 36330 12592 33919 
Buxar 225068 183073 170384 154420 22366 187071 
Katihar 160312 176206 168475 155497 105673 138899 
Khagaria 14715 14819 5977 22168 5156 19132 
Lakhisaria 47188 41233 48097 42299 15913 56289 
Monghyr 46774 38525 27926 38981 38474 59693 
Patna 202790 203542 218176 230566 43374 145350 
Purnia 165399 145730 145758 188409 90812 118237 
Saran 131329 97972 99238 141486 58822 97669 
Sheikhpura 31950 20193 57047 38431 2844 94300 
Vaishali 97965 88866 80475 44254 18675 46071 
Average (Bank Districts) 99899 91653 91799 95824 36259 92572 
Araria      142541 
Arwal    54084 19357  
Aurangabad 257326 345060 334134 312702 120193 444650 
Banka   145882 150537 97758 258065 
Kaimur 193229 271478 246883 341878 137845 310928 
Bhojpur 252862 243841 207493 224770 31775 226802 
Champaran (East) 237240 275936 264547 242179 117723 166100 
Champaran (West) 388842 270832 296371 227115 127864 167909 
Darbhanga 89287 65161 70097 102002 41056 65429 
Gaya 229902 257723 244069 246468 13502 80617 
Gopalganj 112602 124793 110118 134432 122631 89959 
Jahanabad 134133 163476 100679 80925 13230 156043 
Kishanganj 130584 98342 93800 146778 71253 75595 
Madhubani 216912 173059 141280 176318 46846 141393 
Madhepura 110802 95687 115228 117017 86041 89689 
Muzaffarpur 164967 144543 158660 165258 43067 95559 
Nalanda 116419 132648 83225 96891 17099 227246 
Nawadha 91166 131561 123596 127430 13022 147689 
Rohtas 544066 492175 465583 517411 465646 468067 
Saharsa 153859 92994 94089 107515 70393 86432 
Samastipur 94341 90791 66881 67996 12112 41689 
Sheohar 21644 32885 29540 12071 10866 12351 
Sitamarhi 102317 146387 111241 130879 33271 64415 
Siwan 133368 131447 130564 122387 109707 148459 
Supaul   142709 164591 119930 120735 
Jamui 50893 27598 70195 60080 20970 88727 

Average (Non-Bank Districts) 173944 173110 160286 165189 78526 156684 
Source: Bihar through Figures, 2007, Directorate of Economics and Statistics, Govt. of Bihar 
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Table A.37.  Yield of Rice in the Districts of Bihar (in tonnes/hectare) 

District 2000-01 2001-02 2002-03 2003-04 2004-05 2006-07 
Baghalpur 1.11 1.24 1.12 1.27 0.49 2.37 

Begusarai 1.02 1.15 0.97 1.35 0.51 1.39 

Buxar 2.67 2.5 2.51 2.27 0.38 2.27 

Katihar 1.28 1.4 1.29 1.23 0.91 1.3 

Khagaria 0.59 0.52 0.23 0.94 0.25 0.86 

Lakhisaria 1.51 1.42 1.44 1.4 0.56 2.3 

Monghyr 1.5 1.44 1.19 1.5 1.5 1.99 

Patna 2.03 1.94 2.01 2.28 0.57 1.64 

Purnia 1.44 1.21 1.14 1.56 0.8 0.95 

Saran 1.42 1.22 1.14 1.79 0.72 1.13 

Sheikhpura 1.33 1.55 1.88 1.31 0.33 2.4 

Vaishali 1.56 1.44 1.29 0.71 0.31 0.77 

Average (Bank Districts) 1.46 1.42 1.35 1.47 0.61 1.61 

Araria       1.03 
Arwal    1.7 0.79  
Aurangabad 1.96 2.1 1.89 1.81 1.14 2.6 

Banka   1.41 1.5 1.36 2.6 

Kaimur 1.94 2.5 2.62 3.11 1.45 2.34 

Bhojpur 2.32 2.18 1.86 2.11 0.33 2.65 

Champaran(East) 1.24 1.37 1.39 1.42 0.63 0.78 

Champaran(West) 2.09 1.71 1.84 1.44 0.76 0.99 

Darbhanga 0.96 0.9 0.75 1.01 0.44 0.87 

Gaya 1.6 1.68 1.66 1.53 0.19 1.48 
Gopalganj 1.22 1.32 1.17 1.48 1.37 1.19
Jahanabad 1.55 1.95 1.64 1.82 0.39 1.84 

KISHANGANJ 1.16 1.03 1.07 1.43 0.69 0.91 

MADHUBANI 1.14 0.96 0.77 1 0.28 0.89 

MADHEPURA 1.3 1.07 1.33 1.48 1.12 1.15 

MUZAFFARPUR 1.27 1.07 1.08 1.07 0.28 0.69 

NALANDA 0.94 1.51 0.89 0.98 0.18 2.38 

NAWADHA 1.11 1.63 1.52 1.62 0.35 2.01 

ROHTAS 2.55 2.49 2.41 2.64 2.61 2.81 

SAHARSA 1.5 0.99 0.99 1.22 0.89 0.99 

SAMASTIPUR 1.07 1.07 0.79 0.81 0.19 0.59 

SHEOHAR 1.34 1.22 1.26 0.48 0.45 0.52 

SITAMARHI 1.12 1.19 1.04 1.27 0.46 0.7 
SIWAN 1.26 1.2 1.23 1.17 0.97 1.39 
SUPAUL   1.22 1.32 1.03 1.18 
JAMUI 1.07 0.73 1.31 1.14 0.43 1.76 
Average (Non-Bank Districts) 1.44 1.45 1.38 1.46 0.75 1.45 

Source: Bihar through Figures, 2007, Directorate of Economics and Statistics, Govt. of Bihar 
 



58 

Table A.38.  Area Used for the Production of Wheat in the Districts of Bihar (in hectares) 

District 2000-01 2001-02 2002-03 2003-04 2004-05 2006-07 
Baghalpur 42251 42781 42187 43502 56392 44159 
Begusarai 60737 56277 56065 55379 52639 52751 
Buxar 45742 46633 46647 45684 65969 60699 
Katihar 43144 47809 43461 46803 36216 35316 
Khagaria 35783 41772 41069 40787 41286 32229 
Patna 61360 61484 63403 61820 59857 57643 
Purnia 52485 58812 57017 58778 51855 46296 
Lakhisaria 23133 20020 25035 23938 21137 30061 
Saran 91452 90027 98192 94593 94074 88112 
Sheikhpura 20234 19323 17486 22287 15893 20530 
Vaishali      47880 
Monghyr 22802 21320 19350 22780 18418 18205 
Average (Bank Districts) 45375 46023 46356 46941 46703 44490 
Araria      57551 
Arwal    14770 11622  
Aurangabad 55516 55528 57409 53655 52479 61320 
Banka   26260  21538 28781 
Kaimur 66012 69409 60977 63927 64511 61071 
Bhojpur 67312 82212 82037 76500 49786 75252 
Champaran (East) 113956 114857 81431 91390 98001 98681 
Champaran (West) 83236 84041 80092 79151 80131 83627 
Darbhanga 60446 59395 66303 73492 69647 67181 
Gaya 51685 51878 71524 63367 48810 73663 
Gopalganj 78256 86361 87218 85212 84361 83202 
Jahanabad   34230 19220 22710 32803 
Kishanganj 25552 28459 29190 27750 28121 21676 
Madhubani 69182 72068 87324 82822 92281 82150 
Madhepura 51512 51601 50082 38948 38450 36629 
Muzaffarpur 85586 85827 86840 90699 92891 85448 
Nalanda 88154 101255 83416 83849 81480 82238 
Nawadha 45237 45680 49407 49812 43423 45191 
Rohtas 119690 150461 132763 128102 119130 135644 
Saharsa 54469 49963 50013 43708 44093 42621 
Samastipur 55149 54766 52095 52112 52126 51367 
Sheohar 11962 10936 10944 10838 10942 14075 
Sitamarhi 52744 70696 70712 52930 49806 68215 
Siwan 97531 93941 98714 84459 85638 91888 
Supaul 43299 47414 43369 39075 44743 50795 
Jamui 20851 20490 17278 16972 15177 11777 
Average (Non-bank districts) 63515.32 67601.73 62901.17 59281.67 56075.88 61713.84 
Source: Bihar through Figures, 2007, Directorate of Economics and Statistics, Govt. of Bihar,  
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Table 3.39.  Production of Wheat in the Districts of Bihar (in tonnes) 

District 2000-01 2001-02 2002-03 2003-04 2004-05 2006-07 

Baghalpur 87814 69488 63061 76853 72898 73965 
Begusarai 145269 107892 103343 107492 88559 114505 
Buxar 131621 113817 127040 126276 123090 123162 
Katihar 94508 83436 69677 56043 42603 44389 
Khagaria 63733 60395 52928 61432 70979 47665 
Patna 162834 145488 163022 158649 111277 123775 
Purnia 94510 91884 84862 71463 59646 62224 
Lakhisaria 50877 30104 56500 51182 27249 74091 
Saran 219828 212755 188654 208739 200718 206367 
Sheikhpura 38098 30904 31902 39392 23427 41845 
Vaishali      120298 
Monghyr 38970 31234 22678 41423 34678 33736 
Average (Bank Districts) 102551 88854 87606 90813 77739 88835 
Araria      40153 
Arwal    40533 21265  
Aurangabad 113367 110171 121475 111218 74460 124774 
Banka   36958  27735 53142 
Kaimur 162507 175141 162476 144491 105395 131927 
Bhojpur 171824 205799 164475 185606 91356 190165 
Champaran (East) 255835 233874 143375 143031 208865 199138 
Champaran (West) 246107 212254 170399 141538 177609 159715 
Darbhanga 99524 65825 99172 97345 120068 126518 
Gaya 95283 147132 143891 127641 54608 156981 
Gopalganj 193138 283784 163081 199739 115719 208168 
Jahanabad   80656 47494 43974 72142 
Kishanganj 40741 44737 47913 22669 37283 27904 
Madhubani 106501 94980 114682 65802 74322 131494 
Madhepura 120800 98516 81820 40681 70831 53177 
Muzaffarpur 185053 179819 162133 129362 144180 163884 
Nalanda 177138 189805 157880 124225 67059 157209 
Nawadha 75350 82304 99484 95080 40440 97142 
Rohtas 253865 326907 322003 322248 245078 330444 
Saharsa 149817 94601 93821 79240 71703 82012 
Samastipur 122104 122758 87958 59571 96491 143248 
Sheohar 22211 25480 19140 18893 16571 19128 
Sitamarhi 91912 152426 119007 84738 80475 118146 
Siwan 201281 208778 193517 181132 179321 191136 
Supaul 109076 108088 91786 34720 96752 94125 
Jamui 23128 27920 19868 22120 17409 17647 

Average For Non Bank 
Districts 

137116.5 145050 120707.1 104963.2 91158.76 123580.76 

Source: Bihar through Figures, 2007, Directorate of Economics and Statistics, Bihar, Patna 
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Table A.40.  Yield of Wheat in the districts of Bihar (in tonnes/hectare) 

Districts 2000-01 2001-02 2002-03 2003-04 2004-05 2006-07 

Baghalpur 2.08 1.62 1.49 1.77 1.29 1.67 
Begusarai 2.39 1.92 1.84 1.94 1.68 2.17 
Buxar 2.88 2.44 2.72 2.76 1.87 2.03 
Katihar 2.19 1.75 1.60 1.20 1.18 1.26 
Khagaria 1.78 1.45 1.29 1.51 1.72 1.48 
Patna 2.65 2.37 2.57 2.57 1.86 2.15 
Purnia 1.80 1.56 1.49 1.22 1.15 1.34 
Lakhisaria 2.20 1.50 2.26 2.14 1.29 2.46 
Saran 2.40 2.36 1.92 2.21 2.13 2.34 
Sheikhpura 1.88 1.60 1.82 1.77 1.47 2.04 
Vaishali           2.51 
Monghyr 1.71 1.47 1.17 1.82 1.88 1.85 
Average For Bank Districts 2 2 2 2 2 2 
Araria           0.70 
Arwal       2.74 1.83   
Aurangabad 2.04 1.98 2.12 2.07 1.42 2.03 
Banka     1.41   1.29 1.85 
Kaimur 2.46 2.52 2.66 2.26 1.63 2.16 
Bhojpur 2.55 2.50 2.00 2.43 1.83 2.53 
Champaran (East) 2.25 2.04 1.76 1.57 2.13 2.02 
Champaran (West) 2.96 2.53 2.13 1.79 2.22 1.91 
Darbhanga 1.65 1.11 1.50 1.32 1.72 1.88 
Gaya 1.84 2.84 2.01 2.01 1.12 2.13 
Gopalganj 2.47 3.29 1.87 2.34 1.37 2.50 
Jahanabad 1.87 2.15 2.36 2.47 1.94 2.20 
Kishanganj 1.59 1.57 1.64 0.82 1.33 1.29 
Madhubani 1.54 1.32 1.31 0.79 0.81 1.60 
Madhepura 2.35 1.91 1.63 1.04 1.84 1.45 
Muzaffarpur 2.16 2.10 1.87 1.43 1.55 1.92 
Nalanda 2.01 1.87 1.89 1.48 0.82 1.91 
Nawadha 1.67 1.80 2.01 1.91 0.93 2.15 
Rohtas 2.12 2.17 2.43 2.52 2.06 2.44 
Saharsa 2.75 1.89 1.88 1.81 1.63 1.92 
Samastipur 2.21 2.24 1.69 1.14 1.85 2.79 
Sheohar 1.86 2.33 1.75 1.74 1.51 1.36 
Sitamarhi 1.74 2.16 1.68 1.60 1.62 1.73 
Siwan 2.06 2.22 1.96 2.14 2.09 2.08 
Supaul 2.52 2.28 2.12 0.89 2.16 1.85 
Jamui 1.11 1.36 1.15 1.30 1.15 1.50 
Average For Non Bank Districts 2.08 2.09 1.87 1.73 1.59 1.92 
Source: Bihar through Figures, 2007, Directorate of Economics and Statistics, Bihar, Patna 
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Table A.41.  Area and Production of Vegetables in Bihar 

Area in '000 ha/Production in '000 tonnes 
Crops 2005-06 2006-07 2007-08 2008-09 

Area Prodn. Area Prodn. Area Prodn. Area Prodn. Area 
Potato - - 322.84 

(39.17%) 
5741.29 
(42.19%) 

315.46 
(38.30%) 

6019.65 
(42.79%) 

310.33 
(37.53%) 

5033.58 
(37.60%) 

Onion 49.80 
(10.04%) 

1011.70 
(13.93%) 

50.47 
(6.12%) 

962.71 
(7.07%) 

51.29 
(6.23%) 

1019.61 
(7.25%) 

51.61 
(6.24%) 

946.60 
(7.07%) 

Tomato 46.00 
(9.27%) 

727.20 
(10.01%) 

46.46 
(5.64%) 

916.77 
(6.74%) 

46.23 
(5.61%) 

921.87 
(6.55%) 

46.39 
(5.61%) 

1037.19 
(7.75%) 

Cauliflower 59.80 
(12.5%) 

938.50 
(12.92%) 

60.14 
(7.30%) 

1008.98 
(7.41%) 

60.66 
(7.36%) 

1023.89 
(7.28%) 

60.97 
(7.37%) 

1043.84 
(7.80%) 

Cabbage 36.60 
(7.38%) 

578.30 
(7.96%) 

37.00 
(4.49%) 

623.46 
(4.58%) 

37.45 
(4.55%) 

638.11 
(4.54%) 

38.33 
(4.64%) 

676.98 
(5.06%) 

Brinjal 53.70 
(10.82%) 

1031.00 
(14.20%) 

54.07 
(6.56%) 

1120.58 
(8.23%) 

54.55 
(6.62%) 

1158.16 
(8.23%) 

55.12 
(6.67%) 

1186.12 
(8.86%) 

Chilli 38.13 
(7.69%) 

442.35 
(6.09%) 

38.51 
(4.67%) 

459.73 
(3.38%) 

38.96 
(4.73%) 

439.42 
(3.12%) 

39.42 
(4.77%) 

450.61 
(3.37%) 

Bottlegourd 29.21 
(5.89%) 

566.73 
(7.80%) 

29.37 
(3.56%) 

542.46 
(3.99%) 

29.86 
(3.63%) 

574.29 
(4.08%) 

30.62 
(3.70%) 

625.22 
(4.67%) 

Spongegourd 33.68 
(6.79%) 

458.10 
(6.31%) 

33.88 
(4.11%) 

455.56 
(3.35%) 

34.34 
(4.17%) 

467.68 
(3.32%) 

36.07 
(4.36%) 

497.10 
(3.71%) 

Cucumber 1.25 
(0.25%) 

14.52 
(0.20%) 

1.47 
(0.18%) 

15.68 
(0.12%) 

1.60 
(0.19%) 

17.21 
(0.12%) 

1.72 
(0.21%) 

18.74 
(0.14%) 

Ridgegourd 8.10 
(1.63%) 

46.96 
(0.65%) 

8.27 
(1.00%) 

47.80 
(0.35%) 

8.42 
(1.02%) 

49.50 
(0.35%) 

8.49 
(1.03%) 

50.45 
(0.38%) 

Bittergourd 8.51 
(5.89%) 

49.35 
(0.68%) 

8.73 
(1.06%) 

59.38 
(0.44%) 

8.93 
(1.08%) 

61.82 
(0.44%) 

9.01 
(1.09%) 

63.44 
(0.47%) 

Ashgourd 0.30 
(0.06%) 

7.03 
(0.10%) 

0.31 
(0.04%) 

7.06 
(0.05%) 

0.34 
(0.04%) 

7.88 
(0.06%) 

0.37 
(0.04%) 

8.64 
(0.06%) 

Water melon 0.89 
(0.18%) 

19.12 
(0.26%) 

0.98 
(0.12%) 

19.93 
(0.15%) 

1.08 
(0.13%) 

21.97 
(0.16%) 

1.11 
(0.13%) 

23.54 
(0.18%) 

Muskmelon 0.63 
(0.13%) 

7.25 
(0.10%) 

0.71 
(0.09%)  

8.45 
(0.06%) 

0.80 
(0.10%) 

9.77 
(0.07%) 

0.85 
(0.10%) 

10.49 
(0.08%) 

Pointedgourd 4.64 
(0.94%)  

47.81 
(0.66%) 

4.86 
(0.59%) 

46.02 
(0.34%) 

5.63 
(0.68%) 

57.80 
(0.41%) 

5.76 
(0.70%) 

60.17 
(0.45%) 

Cowpea 11.64 
(2.35%) 

86.11 
(1.19%) 

12.17 
(1.48%) 

88.25 
(0.65%) 

12.40 
(1.51%) 

92.72 
(0.66%) 

12.72 
(1.54%) 

97.85 
(0.73%) 

Pea 8.10 
(1.63%) 

50.50 
(0.70%) 

8.74 
(1.06%) 

53.07 
(0.39%) 

8.97 
(1.09%) 

57.58 
(0.41%) 

9.09 
(1.10%) 

61.28 
(0.46%) 

Radish 14.43 
(2.91%) 

221.02 
(3.04%) 

14.93 
(1.81%) 

226.57 
(1.66%) 

15.15 
(1.84%) 

230.93 
(1.64%) 

15.54 
(1.88%) 

241.12 
(1.80%) 

Carraot 4.06 
(0.82%) 

45.32 
(0.62%) 

4.16 
(0.50%) 

46.33 
(0.34%) 

4.23 
(0.51%) 

48.03 
(0.34%) 

4.47 
(0.54%) 

52.21 
(0.39%) 

Sweet Potato 0.22 
(0.04%) 

4.24 
(0.06%) 

0.23 
(0.03%) 

4.44 
(0.03%) 

0.26 
(0.03%) 

5.24 
(0.04%) 

0.33 
(0.04%) 

6.62 
(0.05%) 

Colocasia 0.59 
(0.12%) 

6.15 
(0.08%) 

0.60 
(0.07%) 

6.44 
(0.05%) 

0.69 
(0.08%) 

7.56 
(0.05%) 

0.77 
(0.09%) 

8.60 
(0.06%) 

Yam (Oal) 0.33 
(0.07%) 

14.05 
(0.19%) 

0.35 
(0.04%) 

15.38 
(0.11%) 

0.41 
(0.05%) 

17.88 
(0.13%) 

0.47 
(0.06%) 

21.40 
(0.16%) 

Others 85.51 
(17.24%) 

888.70 
(12.24%)  

84.92 
(10.30%) 

1132.16 
(8.32%) 

85.99 
(10.44%) 

1119.18 
(7.96%) 

87.29 
(10.56%) 

1163.95 
(8.70%) 

Total 496.11 7262.01 824.16 13608.50 823.70 14067.74 826.87 13385.75 
Source: Economic Survey 2010-11, Govt. of Bihar 
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Table A.42.  Area and Production of Fruits in Bihar 

Area in '000 ha/Production in '000 tonne 
Fruits  2005-06  2006-07  2007-08  2008-09  
Area  Prodn.  Area  Prodn.  Area  Prodn.  Area  Prodn.   Area 

Mango  
140.20  

(50.72%) 
1222.70  
(39.85%) 

140.80 
(50.39%)  

1306.90 
(38.15%)  

142.21 
(49.68%) 

870.35 
(26.76%)  

144.07 
(49.56%) 

1329.80 
(35.72%)  

Guava  
27.70  

(10.02%) 
199.00  
(6.49%) 

28.00   
(10.02%) 

248.00  
(7.24%) 

28.67   
(10.02%) 

255.72  
(7.86%) 

29.09  
(10.01%) 

229.19  
(6.16%) 

Litchi  
28.40  

(10.27%) 
200.10 
(6.52%)  

28.80  
(10.31%) 

211.90 
(6.19%)  

29.84  
(10.42%) 

223.23 
(6.86%)  

30.47  
(10.48%) 

216.92 
(5.83%)  

Lemon  16.80  
(6.08%) 

112.30 
(3.66%)  

17.10   
(6.12%) 

121.20 
(3.54%)  

17.58  
(6.14%) 

125.84 
(3.87%)  

17.74  
(6.10%) 

128.09 
(3.44%)  

Banana  
28.00  

(10.13%) 
959.30 

(31.26%) 
29.00  

(10.38%) 
1125.10 
(32.84%)  

30.46  
(10.64%) 

1329.36 
(40.87%)  

31.27  
(10.76%) 

1373.55 
(36.90%)  

Pineapple  
4.20  

(1.52%) 
108.00  
(3.52%) 

4.50  
(1.61%) 

121.10  
(3.53%) 

4.64  
(1.62%) 

126.77  
(3.90%) 

4.69  
(1.61%) 

119.48  
(3.21%) 

Papaya  
1.00  

(0.36%) 
22.50  

(0.73%) 
1.10  

(0.39%) 
25.30  

(0.74%) 
1.27  

(0.44%) 
30.36  

(0.93%) 
1.43  

(0.49%) 
33.61 

(0.90%) 

Aonla  
1.10  

(0.40%) 
8.60   

(0.28%) 
1.20  

(0.43%) 
10.70  

(0.31%) 
1.31  

(0.46%) 
12.09  

(0.37%) 
1.38  

(0.47%) 
12.83  

(0.34%) 

Others  
28.90  

(10.46%) 
235.90 
(7.69%)  

29.00  
(10.38%) 

255.90 
(7.47%)  

30.26  
(10.57%) 

278.66 
(8.57%)  

30.56  
(10.51%) 

279.34 
(7.50%)  

Bihar  276.40  3068.40  279.40  3426.00  286.24  3252.38  290.71  3722.82  
Source: Economic Survey 2010-11, Govt. of Bihar 

 
 

Table A.43.  Cropping Pattern in Bihar 

Crops 
Percentage of Area 

2000-01 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 
Foodgrains 94.47 94.34 94.42 94.28 94.37 94.35 94.29 94.47 94.52 
Cereals* 90 90.15 90.15 90.27 89.91 91.31 91.01 91.56 91.55 
Pulses* 10 9.85 9.85 9.73 10.09 8.69 8.91 8.44 8.45 
Oilseeds 2.04 1.98 1.84 1.9 1.91 1.99 1.97 1.95 1.89 
Fibre Crops 2.25 2.16 2.31 2.41 2.24 2.15 2.12 2.12 2.06 
Sugarcane 1.24 1.52 1.44 1.4 1.47 1.51 1.61 1.47 1.53 
Total Area 100 100 100 100 100 100 100 100 100 
* Share (%) in total area under foodgrains 
Source: Economic Survey 2010-11, Govt. of Bihar 
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Table A.44.  Cost and Returns in Major Crops in Bihar (Rs./ha) 

  

Total Value 
of 

Production 
(VOP) 

Cost of 
Cultivation 

(CC) 

Net 
Income 

Ratio of 
VOP to 

CC 

yield 
qntl. per 

ha 

Fertilizer 
Kg per ha 

Human 
labor 

Hrs/ha 

Animal  
Labour 
hrs/ha 

Paddy 

1990-91 5819.69 5501.61 318.08 1.06 20.95 49.3 893.3 177.54 

1996-97 10313.51 9395.03 918.48 1.1 21.43 72.37 885.08 107.43 

1997-98 10918.55 9827.74 1090.81 1.11 22.61 80.07 845.13 99.62 

1998-99 12310.7 10461.54 1849.16 1.18 23.79 76.57 870.14 103.49 

1999-00 12964.07 12251.94 712.13 1.06 23.52 76.56 888.25 76.25 

2000-01 10846.29 12796.84 -1950.55 0.85 23.38 75.36 900.6 63.55 

2001-02 11427.77 12304.27 -876.5 0.93 24.56 67.62 808.46 60.86 

2002-03 11906.13 13292.84 -1386.71 0.9 22.91 82.06 873.85 56.16 

2003-04 12293.84 13557.33 -1263.49 0.91 24.84 75.68 840.23 55.82 

CAGR 8.66 10.54 -216.56   1.91 4.88 -0.68 -12.06 

Wheat 

2001-02 14804.97 14525.2 279.77 1.02 23.52 129.86 536.66 51.11 

2002-03 15033.67 15310.28 -276.61 0.98 22.53 130.24 485.68 45.45 

2003-04 15368.95 15460.31 -91.36 0.99 21.9 118.01 454.78 44.76 

2004-05 16441.16 15456.25 984.91 1.06 22.7 116.74 404.06 36.83 

2005-06 16982.02 15642.09 1339.93 1.09 18.78 121.16 399.93 29.98 

2006-07 21306.57 16104.6 5201.97 1.32 20.5 122.31 384.73 32.3 

CAGR 6.26 1.74 62.77   -2.26 -0.99 -5.4 -7.36 

Maize 

1996-97 11308.2 8790.11 2518.09 1.29 22.61 92.65 782.96 77.91 

1997-98 10395.82 8711.07 1684.75 1.19 18.4 98.27 750.2 77.4 

1998-99 11949.28 10187.71 1761.57 1.17 20.76 126.28 755.14 80.1 

1999-00 10582.93 13031.85 -2448.92 0.81 22.22 142.39 785.64 37.5 

2000-01 12864.58 14419.19 -1554.61 0.89 24.88 157.07 776.36 83.49 

2001-02 10904.7 13850.29 -2945.59 0.79 21.7 120.98 823.15 60.17 

2002-03 17099.66 13200.49 3899.17 1.3 31.91 106.31 758.24 38.45 

2003-04 17029.71 15872.44 1157.27 1.07 34.94 115.45 799.2 39.11 

CAGR 5.25 7.67 -9.26   5.59 2.79 0.26 -8.25 

Masur 

2001-02 11253.95 8809.59 2444.36 1.28 7.8 35.85 308.59 34.61 

2002-03 15338.48 10374.5 4963.98 1.48 10.39 29.04 300.04 28.83 

2003-04 17099.1 10512.76 6586.34 1.63 10.64 22.36 315.3 38.23 

2004-05 15658.27 9931.47 5726.8 1.58 10.42 28.62 302.89 48.61 

2005-06 16502.42 11218.16 5284.26 1.47 8.98 38.33 321.13 34.56 

2006-07 19757.99 11432.6 8325.39 1.73 9.39 25.78 297.22 36.7 

CAGR 9.83 4.44 22.66   3.14 -5.35 -0.62 0.98 

Gram 

2001-02 14409.95 9216.35 5193.6 1.56 8.59 32.69 244.94 19.38 

2002-03 17367.25 11494.93 5872.32 1.51 10.14 13.54 279.81 7.67 

2003-04 16367.01 10430.55 5936.46 1.57 9.21 18.73 267.53 9.5 

2004-05 14765.54 9974.3 4791.24 1.48 8.71 44.31 213.74 12.99 

2005-06 19387.53 11860.32 7527.21 1.63 8.75 47.48 286.42 7.01 
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Total Value 
of 

Production 
(VOP) 

Cost of 
Cultivation 

(CC) 

Net 
Income 

Ratio of 
VOP to 

CC 

yield 
qntl. per 

ha 

Fertilizer 
Kg per ha 

Human 
labor 

Hrs/ha 

Animal  
Labour 
hrs/ha 

2006-07 21747.37 12552.23 9195.14 1.73 7.75 58.27 273.24 6.87 

CAGR 7.1 5.28 9.99   -1.7 10.11 1.84 -15.87 

        Potato         

2005-06 59922.77 39765.17 20157.6 1.51 183.92 215.99 1198.3 58.67 

2006-07 70796.29 45305.61 25490.68 1.56 180.14 210.68 1111.84 84.8 

Sugarcane 

1990-91 18229.41 9026.91 9202.5 2.02 436.3 35.57 652.8 1.55 

1991-92 19503.52 8299.04 11204.48 2.35 425.05 38.54 569.39 6.07 

Jute 

1997-98 9208.16 6995.69 2212.47 1.32 16.87 50.92 560.61 37.13 

1998-99 9233.98 7145.05 2088.93 1.29 16.69 49.35 481.95 37.07 
Source: Based on data from www.indiastat.com  
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Preface 
 

In exercise of the powers conferred by sub-sections (1) and (3) of Section 3 of the 
Environment (Protection) Act, 1986 (29 of 1986), the Central Government has constituted 
National Ganga River Basin Authority (NGRBA) as a planning, financing, monitoring and 
coordinating authority for strengthening the collective efforts of the Central and State 
Government for effective abatement of pollution and conservation of the river Ganga. One 
of the important functions of the NGRBA is to prepare and implement a Ganga River Basin 
Management Plan (GRBMP).  
 
A Consortium of 7 Indian Institute of Technology (IIT) has been given the responsibility of 
preparing Ganga River Basin Management Plan (GRBMP) by the Ministry of Environment 
and Forests (MoEF), GOI, New Delhi.  Memorandum of Agreement (MoA) has been signed 
between 7 IITs (Bombay, Delhi, Guwahati, Kanpur, Kharagpur, Madras and Roorkee) and 
MoEF for this purpose on July 6, 2010. 

 
This report is one of the many reports prepared by IITs to describe the strategy, information, 
methodology, analysis and suggestions and recommendations in developing Ganga River 
Basin Management Plan (GRBMP). The overall Frame Work for documentation of GRBMP 
and Indexing of Reports is presented on the inside cover page. 
 
There are two aspects to the development of GRBMP. Dedicated people spent hours 
discussing concerns, issues and potential solutions to problems. This dedication leads to the 
preparation of reports that hope to articulate the outcome of the dialog in a way that is 
useful. Many people contributed to the preparation of this report directly or indirectly. This 
report is therefore truly a collective effort that reflects the cooperation of many, particularly 
those who are members of the IIT Team. A list of persons who have contributed directly and 
names of those who have taken lead in preparing this report is given on the reverse side. 
 

Dr Vinod Tare 
Professor and Coordinator 

Development of GRBMP 
IIT Kanpur 
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1. Introduction 
In West Bengal, agriculture continues to play a predominant role both in terms of its 
contribution to the state’s GDP as well as its share in total employment. Amongst the 16 
major states, West Bengal ranks 10th according to the share of agriculture in the state’s GDP. 
Although the state is said to have witnessed a structural transformation in recent years, as 
many as 45.6 percent of the total employed are absorbed in agriculture, thus positing the 
significance of agriculture in the State as a major source of livelihood (NSSO, 2006). West 
Bengal has a predominantly rural economy, where about 72 percent of the people live in 
rural areas (Table A2). The most disturbing feature of the State pertains to its high density of 
population, which stands at 903 per km2 against an all India average of 325 (Table A1). With 
increasing demand for food in the State, attainment of higher agricultural growth remains an 
unaccomplished target.  

While there is no denying the fact that agricultural growth must rise to feed the increasing 
population, the former brings in numerous challenges towards environmental sustainability 
including the sustainability of river water. River Ganga, which flows through the State, is said 
to have been the life line of the State. It supports varieties of gainful economic activities in 
the basin area including agriculture. As many as 10 districts (8 erstwhile undivided) out of 19 
(15 erstwhile undivided) are located on the banks of Ganga river. Needless to say, river and 
agriculture are mutually interdependent in many different ways. While any unsustainable 
agricultural practices may create serious harm to river water, both in quantity and quality, 
lack of flow of water in the river may lead to water shortage in agriculture. It is thus 
pertinent to carry out agricultural practices that would be sustainable through time.  

This report thus attempts to present the trends in agriculture and agricultural practices in 
West Bengal and its possible implications on the Ganga river basin. Accordingly, the 
objectives of the study are as follows. First, the study intends to examine the agricultural 
land use and land holding patterns in the state. Second, the trend of growth of agricultural 
output according to major crops is analyzed. Third, it tries to find out the sources of inputs 
used in agriculture with special reference to water and fertilizers. On the basis of the above 
studies, implications for Ganga river basin are assessed.  Before the state of agriculture is 
presented, a brief profile of West Bengal is presented as follows. 

2. Brief Profile 
West Bengal, one of the major states in the eastern part of the country, has predominantly 
an agrarian economy. It is endowed with rich natural resources and climatic conditions 
favourable for agriculture. These include large areas of good alluvial soil, abundant surface 
water and groundwater resources, and good rainfall. The climate of the region (other than in 
the hill regions) is tropical, hot and humid. Annual rainfall is between 1,300 mm and 1,750 
mm. Despite these favourable conditions, the State has witnessed wide fluctuations in the 
growth of agricultural production (Rawal and Swaminathan, 1998). In line with the changing 
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trend across the country, West Bengal has experienced a structural shift in output front as 
the share of agriculture in the State’s GDP is recorded to have come down from about 33 
percent in 1999-00 to about 25 percent in 2007-08 (Table A3).   

The river Ganga is considered the life line of West Bengal. It is a perennial source of water to 
the plains of West Bengal for irrigation as well as human and industry consumptions. The 
river is navigable and it acts as a major transport system in the State with heavy traffic flow. 
The entire State of West Bengal, except four districts namely Darjeeling, Cooch Behar, 
Jalpaiguri and Purulia fall under the lower Gangetic Plains region. The Ganges and its 
numerous distributaries have resulted in highly fertile soils in this region. Accordingly, 
agriculture has become the key to the economy of the State.  A large section of the 
population derives their livelihood from agriculture. This region also covers many major 
tributaries of the Ganga. 

The agro-climatic zone in West Bengal can be divided into four sub-zones, viz., Barind Plains, 
Central Alluvial Plains, Alluvial Coastal Saline Plains, and Rarh Plains. The zone of barind 
plains, that covers two districts namely West Dinajpur and Malda, has a relatively high 
rainfall. It has high Net Sown Area (NSA) but the irrigation facilities are not developed. The 
Central Alluvial Plains, on the other hand, is the largest sub-zone in the lower Gangetic plains 
covering around 3.5 million hectares i.e. about 40 percent of the total land. It covers the 
districts of Murshidabad, Nadia, Burdwan, Hooghly, Howrah and Medinipur. About 68 
percent of the land of this zone is cultivated and over 60 percent of the cultivated land is 
irrigated resulting in a reasonably high cropping intensity. The alluvial coastal saline plains 
cover the districts of North and South 24-Parganas along with the metropolitan city of 
Calcutta. Only about 26 percent of the NSA of this is irrigated. The rarh plains that include 
Birbhum and Bankura districts are mostly rural and poorly developed. About two-thirds of 
the land in this zone is cultivated with 23 percent falling under forest cover. Poor irrigation 
facilities in this zone have resulted in a very low cropping intensity. Given this variations in 
agro-climatic zone in the lower Ganga Region that constitutes a large part of the State of 
West Bengal, what follows next is an attempt to examine state of agriculture in the State and 
its constituent districts. 

3. Land Use and Patterns of Land Holding 
The total geographical area of West Bengal is 8875.2 thousand hectares of which NSA 

constitutes approximately 5332 thousand hectares in 2007-08.  As against this, GCA is 
recorded to be 9799 thousand hectares, indicating thereby that the State witnesses very 

high cropping intensity (Table 1). In West Bengal, the cropping intensity stands at 184 

percent (Table 16). With increasing demand for food and other agricultural demands of the 
State’s rising population, high cropping intensity appears to have been the only viable 

option. It indicates that over the years, NSA has come down, while GCA has recorded an 

increase (Figure 1). This indicates that with the passage of time, greater portions of the land 



have been brought under multiple cropping in the State. 

It is further important to note that the districts falling in close proximity to the riv

have by and large experienced higher cropping intensity as compared to their counterparts. 

While this may be considered as a welcome phenomenon from the point of view of attaining 
food security in the State, it may lead to serious environmental co

cropping intensity without proper crop diversification may lead to unsustainable use of 

agricultural land indicating greater demand for fertilizers, pesticides and insecticides, water
etc (Table 16).  

Figure 2: 

A comparison of the land use pattern across districts according to the proximity from the 
Ganga River reveals some interesting 
paucity of data for the earlier years, the data for the c
against the undivided ones.  
 NSA as a percentage of the total reported area is, on an average, found to be little higher 

in the river bank districts (62 percent) as compared to their counterparts (60 percent).  
However, for the entire State, the share of NSA
percent (Table 1).  

 As compared to the NSA, GCA is quite large in districts closer to the river than their 
counterparts. Consequently, average cropping intensity of ri
194 percent, while that for the other districts stands at 168.47 

 It is noteworthy to mention that four categories of land use, namely, fallow other than 
current fallows, culturable waste land, permanent pasture and other grazing land, and 
barren and unculturable land are significantly low in the river basin districts in the State 
of West Bengal. Much of the barren and uncultivable land, culturable waste land and 
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have been brought under multiple cropping in the State.  

It is further important to note that the districts falling in close proximity to the riv

have by and large experienced higher cropping intensity as compared to their counterparts. 

While this may be considered as a welcome phenomenon from the point of view of attaining 
food security in the State, it may lead to serious environmental consequences. Rise in 

cropping intensity without proper crop diversification may lead to unsustainable use of 

agricultural land indicating greater demand for fertilizers, pesticides and insecticides, water

 Trends in Land Use Pattern of West Bengal 

A comparison of the land use pattern across districts according to the proximity from the 
some interesting aspects. Some such aspects are presented below. For 

paucity of data for the earlier years, the data for the currently divided districts are presented 

NSA as a percentage of the total reported area is, on an average, found to be little higher 
in the river bank districts (62 percent) as compared to their counterparts (60 percent).  
However, for the entire State, the share of NSA of the total area reported is about 61.4 

As compared to the NSA, GCA is quite large in districts closer to the river than their 
counterparts. Consequently, average cropping intensity of river bank districts stands at 
194 percent, while that for the other districts stands at 168.47 percent (Table 16

It is noteworthy to mention that four categories of land use, namely, fallow other than 
waste land, permanent pasture and other grazing land, and 

barren and unculturable land are significantly low in the river basin districts in the State 
of West Bengal. Much of the barren and uncultivable land, culturable waste land and 
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Trend in Land Use Pattern of West Bengal 1980-81 to 2007-08
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It is further important to note that the districts falling in close proximity to the river Ganga 

have by and large experienced higher cropping intensity as compared to their counterparts. 

While this may be considered as a welcome phenomenon from the point of view of attaining 
nsequences. Rise in 

cropping intensity without proper crop diversification may lead to unsustainable use of 

agricultural land indicating greater demand for fertilizers, pesticides and insecticides, water, 

 

A comparison of the land use pattern across districts according to the proximity from the 
. Some such aspects are presented below. For 

urrently divided districts are presented 

NSA as a percentage of the total reported area is, on an average, found to be little higher 
in the river bank districts (62 percent) as compared to their counterparts (60 percent).  

the total area reported is about 61.4 

As compared to the NSA, GCA is quite large in districts closer to the river than their 
ver bank districts stands at 

Table 16).  

It is noteworthy to mention that four categories of land use, namely, fallow other than 
waste land, permanent pasture and other grazing land, and 

barren and unculturable land are significantly low in the river basin districts in the State 
of West Bengal. Much of the barren and uncultivable land, culturable waste land and 
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fallows other than current fallow, whatsoever in existence, is concentrated in six districts, 
Birbhum, Bankura, Darjeeling, Paschim Medinipur, Purulia and Burdwan. The areas 
under forests are also limited in the State and are concentrated in a few regions namely 
Bankura, West Medinipur, Purulia, South 24 Parganas, Darjiling and Jalpaiguri. Of the 
total forested area of 11.73 lakh hectares, undivided 24 Parganas alone has a share of 
4.26 lakh hectares. It is in this part of the State where the Sundarban delta is located.  

It is further found that in West Bengal, the average size of operational holdings have 
declined significantly over the years. In 1980-81, the State had recorded average land 
holding size of 0.94 hectare, which has come down to 0.79 hectares in 2005-06. By and 
large, similar trend is noticed across the districts of West Bengal. Comparing across districts 
for the latter period, the average holding is the least in Howrah (0.45 hectare) followed by 
Midnapore-E (0.53 hectare), South 24 Parganas (0.59 hectare), Hoogly (0.63 hectare) and 
North 24 Parganas (0.66 hectare). Interestingly, all these districts fall in the close proximity of 
the Ganga River (Table 2). 
 

A further analysis according to the size of holdings indicates that as many as 92.06 percent 
of the farming households in West Bengal are marginal farmers having land holding size less 
than 1 hectare. As against this, only about 5.7 percent of the households are small farmers 
having land holding size between 1-2 hectares, 1.4 percent are semi-medium farmers with 2 
to 4 hectares of land holdings and meager 0.2 percent are medium farmers having land 
holding size between 4-10 hectares (Table 3). The skewed distribution of agricultural land 
holdings in the State is further evident from the estimates of the areas under different sizes 
of holdings. While as much as 58.23 percent of the operational areas are under marginal 
land holdings, only 25.71 percent are under small holdings and meager 1.88 percent and 
4.02 percent are under semi-medium and medium land holdings respectively. 

It is important to note that land reforms measures like Operation Barga, which was 
introduced in West Bengal leading to the distribution of surplus land and Panchayati Raj 
which diversified the rural activities (Chandrasekhar, 1993) is said to have brought about a 
significant change in the land distribution and land holding patterns in West Bengal. 
Interestingly, the number of operational land holdings has increased significantly (18.95 
percent) over the period 1980/81 to 2005/06, whereas the area of operational land holdings 
has declined (-0.52 percent) irrespective of classes (Table 4). According to the size of the 
land holdings, there is phenomenal increase of the marginal land owners both in terms of 
number (38.54 percent) and area (72.82 percent) of holdings over the above said period. 
There is a decline in all size-classes of land holdings except marginal holdings. However, the 
percentage change is more for semi-medium and medium size-classes. 
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Table 1: Land use Pattern of West Bengal across the River and Non-River Bank Districts (Area in ‘000 ha) 

Particulars 
Total Reported Area Net Sown  Area Gross Cropped Area Forest Area Area under Non-agr use Culturable Waste land Fallow land 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

River Basin Districts 

24-Parganas* 1460 1346 1335 693.4 638.2 631.5 880.3 1052 1052 426.3 426.3 426.3 329.0 244.1 267.0 8.0 1.6 0.2 3.5 33.7 10.2 
Burdwan  700.6 698.5 698.8 471.1 477.5 452.0 683.7 788.7 832.2 31.0 28.8 21.2 131.2 170.7 208.6 51.9 7.5 7.6 15.4 15.1 9.4 
Hoogly 314.5 312.2 313.4 234.4 230.5 219.9 371.5 396.4 540.6 0.3 0.7 0.5 70.5 77.2 91.2 7.5 2.6 1.3 1.8 1.3 0.4 
Howrah 145.1 136.0 138.7 96.7 87.0 80.7 129.2 165.3 162.9 N.A N.A N.A 43.3 44.2 53.4 3.4 0.3 0.2 1.6 5.6 4.3 
Malda 360.5 371.1 370.9 283.9 222.2 210.3 396.2 459.6 391.1 1.4 1.7 1.7 67.1 87.9 92.8 7.1 0.1 0.1 1.1 58.5 66.0 
Midnapore** 1360.6 1323.9 1325.2 862.0 874.3 887.7 1074.9 1438.6 1508.6 172.1 170.8 172.8 238.1 253.3 269.8 55.5 4.1 6.2 32.0 21.3 25.8 
Murshidabad 536.7 532.5 532.5 426.8 393.0 398.8 677.2 754.9 976.3 0.8 0.8 0.8 94.2 147.3 131.8 7.9 0.7 0.8 4.2 2.7 0.3 
Nadia 390.9 390.7 390.7 320.3 298.5 289.2 535.3 721.6 697.7 1.3 1.2 1.2 63.9 80.8 93.3 2.6 1.0 0.8 2.8 8.6 6.1 
Total 5269 5111 5105 3389 3221 3170 4748 5778 6161 633.0 630.2 624.5 1037 1106 1208 144 17.9 17.2 62.5 147 122 

Non-River Basin Districts 

Bankura 685.6 688.1 688.0 379.5 344.1 345.4 447.0 499.2 565.8 139.6 148.4 148.9 83.4 124.5 153.1 63.9 6.7 2.1 19.3 64.5 38.5 
Birbhum 451.4 451.1 451.1 341.9 337.5 318.5 450.0 458.7 560.8 15.7 16.0 15.9 50.8 85.1 98.1 31.9 3.4 3.9 6.8 9.1 14.7 
Cooch Behar 341.4 331.4 331.6 264.4 264.9 248.1 417.8 508.4 547.1 5.7 3.8 4.3 58.9 56.9 76.7 11.8 0.8 1.0 0.5 5.8 1.5 
Darjeeling 83.9 325.5 325.5 45.8 136.9 140.7 141.6 186.3 195.8 22.6 124.6 124.6 10.5 50.1 42.4 4.0 1.7 1.8 1.2 12.8 16.0 
Dinajpur*** 534.0 534.4 534.4 468.4 463.9 461.5 709.2 800.2 819.0 1.3 1.5 1.5 53.5 63.4 68.6 8.4 0.2 0.1 2.4 6.1 2.8 
Jalpaiguri 616.1 622.7 622.7 317.7 336.5 334.6 435.7 560.7 564.4 172.6 179.0 179.0 89.9 100.2 94.1 32.5 0.2 0.1 3.5 3.5 14.9 
Purulia 623.4 623.3 625.6 301.9 311.7 312.9 312.0 325.4 385.2 87.6 87.6 75.1 108.5 97.0 110.2 81.7 6.4 7.3 43.7 120.6 120.2 

Total 3336 3576 3570 2119 2196 2162 2913 3339 3638 445.0 560.8 549.2 455.4 577.2 643.2 234 19.3 16.2 77.4 222.3 209 
West Bengal Total 8605 8688 8684 5508 5417 5332 7662 9117 9799 107 1191 1174 1493 1683 1851 378 37.1 33.4 140 369.0 331.0 

Source: Directorate of Agriculture (Evaluation), Government of West Bengal. Note: 24 Parganas* includes North-24 Parganas and South-24 Parganas; Midnapore** includes East & West 
Midnapore; Dinajpur *** includes Uttar and Dakshin Dinajpur;  NA: Data Not Available 
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Table 2: Average Area of Holdings (in Hectares) 

District 1980-81 1990-91 2000-01 2005-06 
Burdwan 1.24 1.15 1.04 1.00 
Birbhum 1.23 1.12 1.05 1.01 
Bankura 1.13 1.12 1.05 1.00 
Midnapore (E) 0.61 0.57 0.53 0.53 
Midnapore (W) 1.03 1.02 0.75 0.73 
Howrah 0.47 0.43 0.43 0.45 
Hooghly 0.75 0.71 0.65 0.63 
24 Parganas (N) 0.75 0.69 0.66 0.66 
24 Parganas (S) 0.66 0.71 0.60 0.59 
Nadia 0.97 0.96 0.87 0.84 
Murshidabad 0.90 0.75 0.74 0.74 
Dinajpur (U & D) 1.07 1.08 0.95 1.8 
Malda 0.89 0.87 0.82 0.79 
Jalpaiguri 1.67 1.62 1.24 1.20 
Darjeeling 2.35 2.08 1.65 1.47 
Cooch Behar 1.01 0.97 0.88 0.85 
Purulia 1.18 1.05 0.86 0.82 
West Bengal 0.94 0.90 0.82 0.79 

Source:  Agricultural Census, Directorate of Agriculture, Govt. of West Bengal. 
 
 
Table 3:  Percentage Distributions of Operational Holdings, Ownership of Households, 

Area Owned over Five Broad Classes of Holding in India and West Bengal in 2006 

Particulars 
Marginal 

(Below 1.0 ha) 
Small 

(1.0-2 ha) 
Semi medium 

(2.0 - 4 ha) 
Medium 

(4.0 - 10.0 ha) 
Large 

(Above 10 ha) 
All India 

Operational 
Holdings (%) 

69.8 16.2 2.0 4.2 0.8 

Ownership of 
Holdings (%) 

79.6 10.8 6.00 3.00 0.60 

Area owned (%) 23.05 20.38 21.98 23.08 0 
West Bengal 

Operational 
Holdings (%) 

88.8 8.9 2.10 0.20 0.00 

Ownership of 
Households (%) 

92.06 5.70 1.40 0.2 0.00 

Area owned (%) 58.23 25.71 1.88 4.02 0.00 
Source: Bureau of Applied Economics & Statistics, Government of West Bengal, 2007 
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Table 4:  Estimated Number and Areas of Operational Holdings according to Size Class in West 
Bengal 

Size Class 1980-81 2000-01 2005-06 
Percentage Change over the Periods 
1980/81-
2000/01 

2000/01-
2005/06 

1980/81-
2005/06 

Marginal  
(Below 1.0 ha) 

No. of Holdings 4096001 5462089 5674788 33.35 3.89 38.54 
Area of Holdings (Ha) 1619657 2758843 2799071 70.34 1.46 72.82 

Small  
(1.0 - 2 ha) 

No. of Holdings 1148936 1009328 1005594 -12.15 -0.37 -12.48 
Area of Holdings (Ha) 1733512 1606686 1595340 -7.32 -0.71 -7.97 

Semi-medium  
(2.0-4 ha) 

No. of Holdings 519445 282992 282767 -45.52 -0.08 -45.56 
Area of Holdings (Ha) 1403246 783773 772428 -44.15 -1.45 -44.95 

Medium  
(4.0- 10.ha) 

No. of Holdings 111859 34797 27862 -68.89 -19.93 -75.09 
Area of Holdings (Ha) 594883 178298 137672 -70.03 -22.79 -76.86 

Large   
(10.0 ha or 
above) 

No. of Holdings 1408 785 652 -44.25 -16.94 -53.69 

Area of Holdings (Ha) 203484 218976 221303 7.61 1.06 8.76 

All Size 
No. of Holdings 5877649 6789991 6991663 15.52 2.97 18.95 
Area of Holdings (Ha) 5554782 5546576 5525814 -0.15 -0.37 -0.52 

Average Size of 
Holdings 

 0.94 0.82 0.79 -12.77 -3.66 -15.96 

Source: Agricultural Census, Directorate of Agriculture, Government of West Bengal 

 
Table 5:  Distribution of Number and Area of Operational Holdings according to Size Class in West 

Bengal across River and Non-River Basin Districts 

  
  
  
  

River Bank 
Districts 

Non-River 
Bank 

Districts 

West 
Bengal 

River Bank 
Districts 

Non-River 
Bank 

Districts 

West 
Bengal 

Area of Holdings (in hectors) No. of Holdings (in numbers) 

Large (more 
than 10 hec.) 

1980-81 8551 194933 203484 520 888 1408 

2000-01 3287 215689 218976 174 611 785 

2005-06 2596 218707 221303 142 510 652 

Medium 
(4-10 hec.) 

1980-81 246159 348724 594883 46487 65372 111859 

2000-01 81675 96623 178298 326854 456919 783773 

2005-06 59392 78280 137672 11883 15979 27862 

Semi Mdium 
(2-4 hec) 

1980-81 632154 771092 1403246 234219 285226 519445 

2000-01 326854 456919 783773 118063 164929 282992 

2005-06 309516 462912 772428 112845 169922 282767 

Small 
(1-2 hec.) 

1980-81 844939 888573 1733512 556181 592755 1148936 

2000-01 780917 825769 1606686 496414 512914 1009328 

2005-06 765656 829684 1595340 477751 527843 1005594 

Marginal 
( Below 1.0 ) 

1980-81 857750 761907 1619657 2250235 1845766 4096001 

2000-01 1343344 1415499 2758843 2781458 2680631 5462089 

2005-06 1389134 1409937 2799071 2879521 2795267 5674788 
Source: Bureau of Applied Economics & Statistics, Government of West Bengal, 2007 
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4. Growth of Agriculture in West Bengal 
The growth of agricultural production in West Bengal in the 1980s and early 1990s was very 
impressive particularly when that is compared with the earlier decades1. This high rate of 
growth of production was combined with a reasonably high rate growth in productivity2, 
especially during 1984-85 to 1995-96 that enabled the State to maintain a growth rate 
higher than the national average in the subsequent years. But, what is more important 
perhaps is that the State experienced a lower rate of growth of the sector in terms of its 
NSDP during 1994-95 to 2004-05 (Chand, et al., 2007). This slowdown, as Chand et al. (2007) 
suggested, was largely due to stagnation in NSA, decline in power supply to the sector, 
lower rate of growth in fertilizer and slowdown in expansion of area under irrigation. 

Bhattacharya and Bhattacharya (2007) attempted to examine growth of some important 
parameters of agriculture sector viz. area, production, yield, input use, credit and land 
reforms in a long-term perspective of 23 years from 1980-81 to 2002-03 by considering 
1992-93 as the year of trend break3. Such a trend break is expected to capture the impact of 
the liberal policies such as reduction in subsidies in fertilizers, credit, etc. on the agriculture 
sector of the State during 1992-93 to 2002-03. Referring to their findings, it is observed that 
rate of growth of area under agriculture, production of the sector and its yield in the State 
as a whole was lower during 1992-2003 as compared to that during 1980-1992. The same 
can be said in case of input use viz. fertilizer, HYV seeds, etc. in the sector. This coupled with 
slowdown in the pace of land reforms as well as inadequate supply of institutional credit to 
the sector has resulted in lower rate of increase in cropping intensity in the State (Table 6).  

Table 6 Growth of Agriculture in West Bengal, 1980-81 to 2002-03 

Variables 

Simple Exponential  
Growth Rates 

Kinked Exponential 
Growth Rates 

1980-81 to 
1991-92 

1992-93 to 
2002-03 

1980-81 to 
2002-03 

1980-81 to 
1991-92 

1992-93 to 
2002-03 

Area 0.80 0.29 0.52 0.75 0.22 
Production 5.64 2.33 3.61 5.05 1.73 
Yield 5.08 1.98 3.18 4.52 1.43 
Fertilizer 10.9 5.63 6.93 9.23 4.01 
HYV Area 5.36 2.84 4.52 5.61 3.09 
Cropping Intensity 1.83 1.29 1.20 1.43 0.89 
Credit 15.9 9.24 11.10 14.00 7.28 
Land Reform 0.96 0.90 0.80 0.83 0.77 

Sources: Bhattacharyya and Bhattacharyya (2007). 

                                            
1The rate of growth of agricultural production between 1949 and 1980 was only 1.74 per cent per annum 
(Boyce, 1987). This growth rate of agriculture production was even less than the rates of growth of the rural 
population as well as total population of the state forcing a significant portion of the rural population living in 
abject poverty (Chattopadhyay, 2005). 
2 Per hectare production in West Bengal was the second highest in the country during the mid-1980s after 
Kerala (Chand et al., 2007). 
3 It is assumed that, although process of economic reforms was initiated in July 1991, its effects were realised 
in 1992-93. 
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However, the growth experience of the agriculture in West Bengal varies across crops (Table 
7). It is observed that area under aus rice has declined over the years and the rate of decline 
is quite substantial during 1992-2005. This has resulted in decline in total area under rice 
during 1970-81 as well as during 1992-2005. Although the total area under rice increased 
during 1981-92, this was largely on account of substantial increase in area under boro rice. 
Interestingly, area under wheat has increased in recent years resulting in increase in area 
under foodgrains in general and cereals in particular, though the rate of increase is 
marginal. On the other hand, the rate of growth of area under oilseeds and potato was 
positive, but it declined over time. 

 
Table7:     Rate of Growth of Area under Major Crops in West Bengal, 1970-71 to 2004-05 

Crop 
Growth Rate (%) 

1970-71 to  
1980-81 

1981-82 to  
1991-92 

1992-93 to  
2004-05 

Aus rice -2.63 -1.57 -4.25 
Aman rice 0.07 0.51 -0.58 
Boro rice 3.18 9.65 3.46 
Total rice -0.20 1.23 -0.16 
Wheat -2.07 -1.42 3.66 
Total cereals -0.31 0.97 0.31 
Total pulses -3.11 -6.04 -0.63 
Total foodgrains -0.51 0.57 0.27 
Jute 2.84 -0.36 2.75 
Mustard 3.73 9.81 -0.33 
Total oilseeds 6.85 5.19 0.32 
Potato 5.74 5.02 3.36 

Source: Ghosh (2010) 
The growth experience differs across crops in terms of production as well (Table 8). 
Production of most of the crops fluctuated over the years. But, while the rate of growth of 
potato and oilseeds produce continued to decline, that of boro rice increased during 1981-
82 to 1991-92 and declined thereafter. Interestingly, production of aus rice and total pulses 
continued to decline. Further, although production of aman rice and mustard grew at a 
higher rate during 1981-82 to 1991-92, the rate of growth of production of these crops was 
negative during 1992-93 to 2004-05 indicating a decline in their total production. 
 

As regards yield, it is observed that except mustard and potato, the rate of growth of yield 
of all the major crops increased in the 1980s and declined thereafter (Table 9). For most of 
the crops, the decline in the rate of growth of yield in the post-reforms era was quite high. 
For the crops like aus rice and jute, the increase in the rate of growth of yield in the 1980s 
was quite sharp. It should, however, be noted that although the area under boro rice and its 
production increased significantly in the 1980s, the growth of yield was marginal. The rate 
of growth of yield of mustard and potato, on the other hand, continued to decline over the 
years. The decline in the rate of growth of yield in the post-reforms era is likely to have 
implications on growth and sustainability of agriculture sector in West Bengal.  
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Table 8: Rate of Growth of Production of Major Crops in West Bengal 
 

Crop 
Growth Rate (%) 

1970-71 to  
1980-81 

1981-82 to  
1991-92 

1992-93 to  
2004-05 

Aus rice -4.37 4.47 -2.38 
Aman rice 0.52 4.45 1.09 
Boro rice 2.53 11.07 3.55 
Total rice 0.51 5.31 1.77 
Wheat -3.18 -0.43 4.44 
Total cereals -3.23 7.18 2.15 
Total pulses -3.16 -4.31 0.35 
Total foodgrains 0.35 4.52 1.94 
Jute -1.74 6.77 3.94 
Mustard 9.76 12.18 0.86 
Total oilseeds 10.72 9.79 0.21 
Potato 8.84 7.37 3.35 

Source: Ghosh (2010) 
 
Table 9: Rate of Growth of Yield of Major Crops in West Bengal, 1970-71 to 2004-05 

Crop 
Growth Rate (%) 

1970-71 to  
1980-81 

1981-82 to 
1991-92 

1992-93 to  
2004-05 

Aus rice 1.74 6.05 1.89 
Aman rice 0.45 3.94 0.43 
Boro rice -0.65 1.42 0.08 
Total rice 0.72 4.07 1.61 
Wheat -1.11 0.98 0.77 
Total cereals -2.92 6.21 1.84 
Total pulses -0.05 1.80 1.07 
Total foodgrains 0.86 3.93 1.66 
Jute -4.58 7.23 1.03 
Mustard 6.03 2.37 1.19 
Total oilseeds 3.87 4.60 -0.11 
Potato 3.10 2.35 -0.01 

Source: Ghosh (2010) 
 
It is, in this context, important to cite the findings of Ghosh (2010), who attempts to examine 
whether there has been acceleration or deceleration in the production of the major crops by 
fitting quadratic trend equation for each of the sub-periods. It is observed that the rate of 
growth of production of all the major crops except jute, mustard and potato decelerated in 
the 1970s (Table 10). Interestingly, although all types of rice show deceleration in growth of 
production in the 1970s, total production of rice shows acceleration. On the other hand, 
while production of majority of the crops accelerated in the 1980s, that of some important 
cash crops like pulses, mustard, and potato decelerated during this period. What is more 
important perhaps is that although the annual average rate of growth of production of boro 
rice was higher in the 1980s as compared to that in the 1970s, the deceleration continued. 
This means that production of boro rice increased at a declining rate during the period 
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under consideration. However, production of all the crops, except jute and wheat continued 
accelerating in the post-reforms era. Besides, although production of mustard and pulses 
decelerated in the 1980s, the post-reform era experienced acceleration in their production. 

 

Table 10:     Acceleration/Deceleration of production of Major Crops in West Bengal 

Crop 
1970-71 to 

1979-80 
1980-81 to 

1991-92 
1992-93 to 

2004-05 
Aman Rice Deceleration Acceleration Acceleration 
Boro Rice Deceleration Deceleration Deceleration 
Aus Rice Deceleration Acceleration Acceleration 
Total Rice Acceleration Acceleration Acceleration 
Wheat Deceleration Acceleration Deceleration 
Total Cereals Deceleration Acceleration Acceleration 
Total Pulses Deceleration Deceleration Acceleration 
Total Foodgrain Deceleration Acceleration Acceleration 
Jute Acceleration Acceleration Deceleration 
Mustard Acceleration Deceleration Acceleration 
Potato Acceleration Deceleration Deceleration 

Source: Source: Ghosh (2010) 
 

4.1. Growth of Agriculture across Districts of West Bengal 
Tables 11, 12 and 13 present growth rates of area under major crops, their production and 
yield across the districts of West Bengal as computed by Sanyal et al. (1998). The growth 
rates are computed by fitting the exponential function t

t eY 10   . It is observed that in most 

of the districts, the area under boro rice has increased at a significantly high rate during 
1977-78 to 1993-94 (Table 11). The districts like Birbhum, Bankura and Howrah recorded a 
reasonable high rate of growth of area under aus rice, whereas it declined in many of the 
districts like Nadia, Murshidabad, West Dinajpur, Malda, Jalpaiguri and Coochbehar during 
this period and the decline was quite sharp in Malda and West Dinajpur. In most of the 
districts, area under the traditional crop of the State i.e. aman rice increased only 
marginally. More importantly, while majority of the districts recorded a very high rate of 
growth of area under rapeseed, possibly due to its low base, that under pulses and wheat 
declined significantly. This has largely undermined the rate of growth of area under non-
food grains. Although the area under non-food grains increased at reasonably high rate in 
the districts like Burdwan, Hooghly, Birbhum, Midnapur, Bankura, Purulia, this was largely 
on account of sharp increase in area under potato or jute. 

However, despite decline or marginal increase in area, production of rice in general and 
boro rice in particular has increased at a significantly high rate in most of the districts during 
1977-78 to 1993-94 (Table 12). Further, like area, in majority of the districts, production of 
rapeseed also recorded a very high rate of growth, possibly due to its low base, whereas 
that of pulses and wheat declined quite sharply affecting the rate of growth of production of 
non-foodgrains. However, many of the districts like Burdwan, Hooghly, Malda, Midnapur, 
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Nadia, Bankura, Birbhum and Purulia recorded reasonably high rate of growth of production 
largely due to increase in production of potato at a high rate therein.  
  

Table 11: Rate of Growth of Area of Crops by Districts, 1977-78 to 1993-94 

District 
Growth Rate (%) 

Rice 
Wheat Pulses 

Food 
grains 

Jute Rapeseed Potato 
Non-Food 

Grains 
All 

Crops Aus Aman Boro Total 
River Bank Districts 
Burdwan 1.9 0.2 6.2 1.2 -14.4 -16.9 0.3 3 12 2.5 3.4 1 
Hooghly  1.3 0.5 2.7 1 -18 -20 0.4 -1.6 11.1 5.3 3.5 1.2 
Howrah  3.4 0.1 12.5 2.8 -21.6 -12.8 1.8 -5.3 21.3 0.2 -0.2 1.6 
Malda -4.3 1.1 7.2 1 3.1 -0.4 0.5 -1.8 7.8 2 0.8 0.6 
Midnapore* 1.7 -0.2 9.3 1 6.3 -6.9 0.6 0 17.5 8.6 6.8 1.2 
Murshidabad -1.9 2 8.9 1.7 -2.6 -7.4 -0.3 1.8 10.7 -0.7 2.2 0.3 
Nadia -1.8 1.4 10.3 2.3 0 -2.9 0.9 1 11.2 -0.6 2.2 1.3 
24-Parganas* 0.5 -0.5 8.8 0.9 -3 -4.9 0.5 -3.8 11.7 0.2 1.4 0.7 
Average 0.1 0.6 8.2 1.5 -6.3 -9 0.6 -0.8 12.9 2.2 2.5 1 
Non-River Bank Districts 
Bankura 2.3 0.3 16.6 1.1 -6.7 -7.9 0.8 6.6 12.8 7.6 3.9 1.1 
Birbhum 4.8 -0.3 6.2 0.3 -8.6 -9.1 -0.8 5.6 15.2 1.4 5.2 1.2 

Coochbehar -1.3 1.6   0.9 -3.6 0.4 0.5   -1.7 7.1 1.1 0.6 
Jalpaiguri -1.6 0.5   0 -1.8 -8.7 -0.4   1.1 6.6 0.7 -0.1 
Purulia 3.8 1.3   1.3 -6.6 1.7 0.9   2.7 4.2 4.2 1.5 
West Dinajpur * -9.2 1.3 17.8 0.5 -3.2 -5.5 -0.3 -2.8 6.8 -0.6 -1 -0.4 
Average -0.2 0.8 13.5 0.7 -5.1 -4.9 0.1 3.1 6.2 4.4 2.4 0.7 
West Bengal  -1.6 0.4 8.4 1 -2.5 -5 0.4 0 10.1 4.5 3.3 0.5 

 

Table 12: Rate of Growth of Production of Major Crops by Districts 

District 

Growth Rate (%) 
Rice Whea

t Pulses 
Food 
grains 

Jute 
 Rapeseed 

Potat
o 

Non-
Food 

Grains 

All 
Crops Aus Aman Boro Total 

River Bank Districts 
Burdwan 5 3.2 7.5 4.4 -15.2 -15.4 3.8 0.3 13.1 4.3 4.2 3.9 
Hooghly  4 4.2 3.1 3.9 -16.2 -20.5 3.3 1.1 15.5 6.7 6.2 4.5 
Howrah  8.4 4.3 13 6.8 -23.1 11.8 6 -3 17.8 3.4 2.4 5.4 
Malda -1.7 3.5 9.9 4.9 4.2 2.4 4 1 9.9 3.9 4.5 4.1 
Midnapore* 6.7 3.6 9.7 5.1 -6.3 -2.3 4.8 0.3 24.7 11.8 10.5 5.9 
Murshidabad 0.7 5.1 10.1 5.3 0 -6.3 3.1 5.8 12.5 2.4 4.3 3.8 
Nadia 3 6.7 11.3 7.5 -0.1 -1.7 5.5 5.1 16.2 1 5.1 5.7 
24-Parganas* 5.4 2.9 10.2 4.3 -1.8 -4.4 3.9 -1.1 18.6 1.9 2.9 3.8 
Average 3.3 3.8 9.2 4.9 -7.5 -4.6 3.9 0.9 15.2 4.2 4.8 4.3 
Non-River Bank Districts 
Bankura 8.1 3.9 19.7 5.2 -2.7 -5.9 4.8 -4.9 14.4 11.2 9.8 5.7 
Birbhum 8.9 2.6 7.2 3.2 -7.3 -6.2 2.3 0.4 17.6 6.7 6.7 2.9 
Coochbehar 4.5 3.5   4.2 -4.8 1.5 2.9   4.3 12 2.8 3 
Jalpaiguri 2.4 2   2.2 -2.6 -6.8 1.5   6 11.5 1.5 1.5 
Purulia 9.8 4.1   4.3 -7.8 3.9 4.2   8.7 7.2 5.2 4.2 
West Dinajpur * -3.5 4.2 20.9 4.9 -1.7 -4.2 3.8 1.4 13.3 1.1 1.5 3.6 
Average 5 3.4 15.9 4 -4.5 -3 3.3 -1 10.7 8.3 4.6 3.5 
West Bengal  3.2 3.6 9.4 4.6 -3.2 -3.2 3.6 2.6 13.9 6.8 4.7 4.1 

Note: * Data stands for undivided district;  Source: Sanyal et al. (1998) 
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It is important to note that despite marginal increase or decline in area under many of the 
crops in majority of the districts, their production recorded a high rate of growth largely due 
to increase in yield at a very high rate. As it is seen in Table 13, yield of rice in general, and 
aus rice and aman rice in particular, as well as that of potato increased at reasonably high 
rate in majority of the districts. However, yield of wheat declined in some of the districts like 
Burdwan, Howrah, Midnapur, Nadia, Coochbehar, Jalpaiguri and Purulia. Further, although 
area under production of rapeseed increased at a very high rate in most of the district, the 
rate of growth of yield of this crop was very low in many of the districts.  

Table 13: Rate of Growth of Yield of Major Crops by Districts, 1977-78 to 1993-94 

  
 District 
  

Growth Rate (%) 

Rice 
Wheat Pulses 

Food 
grains Jute Rapeseed Potato 

Non-Food 
Grains 

All 
Crops Aus Aman Boro Total 

River Bank Districts 
Burdwan 6.3 6.3 3.7 6.8 -1.6 1.9 7.6 3.3 0.7 4 1.1 4.5 

Hooghly  5.1 5.8 1.2 5.5 4.6 0 5.7 8.4 2.9 3.1 4.1 5.3 

Howrah  7.3 3.4 1.6 6.2 -2.7 1.2 6.5 2.8 2.2 6.9 3.5 4.4 

Malda 2.2 3.5 7.2 6 2.1 1.9 5 0.4 1.2 1.5 3.8 5.8 

Midnapore* 6.3 5.2 1.1 6.1 -0.3 5.3 6.2 2.3 3.8 6 5.7 6.4 

Murshidabad 3.2 5.4 3.4 6.3 13.2 1.1 5.6 2.5 1.3 4.8 3.1 5.2 

Nadia 6.4 8.2 6.2 9.4 -0.2 1.2 7.3 4.1 3.3 3 4.4 7.2 

24-Parganas* 9.3 4.8 4.6 5.4 2.3 0.6 5.2 4.2 4.4 3.1 1.8 4.5 

Average 5.8 5.3 3.6 6.5 2.2 1.7 6.1 3.5 2.5 4.1 3.4 5.4 

Non-River Bank Districts 

Bankura 9.4 5.7 7.5 6.6 4.7 2.2 6.5 3.4 1 7.5 7.6 5.6 

Birbhum 8.3 5.3 2.5 5.5 2.5 3.8 5.6 4.7 1.7 8.3 1.3 2.1 

Coochbehar 5 2.1   3.5 -2.3 1.3 2.8   2.7 4 2 2.5 

Jalpaiguri 3.5 1.7   2.3 -1.3 2 2   2.5 4 1 1.9 

Purulia 4.3 3.1   3.4 -8.5 2.2 3.3   3.2 1.2 1 2.9 

West 
Dinajpur * 

6.4 3.7 7.6 5.7 2.5 1.6 5.3 2.7 3.5 1.2 3 5 

Average 6.2 3.6 5.9 4.5 -0.4 2.2 4.3 3.6 2.4 4.4 2.7 3.3 

West Bengal  5.9 4.6 2.9 5.7 -2.4 1.9 5.1 3.1 2.4 4.5 3.6 5 

Note: * Data stands for undivided district; Source: Sanyal et al. (1998) 
 

4.2. Crop Diversification in West Bengal 
Sustainable growth of the agricultural sector depends considerably on the process of 
agricultural transformation, which in turn is well connected with shifts in production 
patterns i.e. on the extent of crop diversification4. A greater degree of diversification from 
the traditional wheat-paddy system helps in overcoming various ecological problems 

                                            
4 By crop diversification we generally refer to a gradual process of moving out of monoculture system of 
subsistence food crop production to a diversified production system with technological change in production. 
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including decline in soil fertility5. The importance of crop diversification becomes more 
pertinent particularly as a strategy to reduce variability in agriculture production and yield 
(Rahman, 2009). A diversified cropping pattern can be seen as a strategy to cope with 
production risks and uncertainties associated with climatic and biological vagaries (Shiyani 
and Pandya 1998)6 and a correct crop mix can help the farmers to cope with the risks of 
crop loss due to climatic variations7. Farmers living in fragile ecosystem such as semi-arid 
and arid regions and those who are in subsistence economy more often than not adopt 
diversified cropping strategy because of the fear of crop failures due to pest attack or lack of 
sufficient water, etc. In essence, crop diversification helps the farmers in reducing variability 
in income (Guvele, 2001), sustaining a reasonable income level (Van den Berg et al., 2007), 
and mitigating drought and enhancing water use efficiency (Kar et al., 2004).   

Contrary to this, in recent years, the growing demands for agricultural production has forced 
the farmers to adopt intensification of agriculture practices along with the increasing use of 
high yielding crop varieties for maintaining higher levels of production (Weinberger and 
Lumpkin, 2007). This has restricted the scope for crop diversification and hence efficient 
water use in agriculture.  

Given this backdrop, attempts are made to examine the extent of crop diversification in 
West Bengal and its possible implications for the river basin. Two indices viz. Herfindahl 
Index (DIH) based on Berry (1971) and Entropy Index (DIE) as suggested by Hart (14) are 
computed. Berry’s Index of crop diversification is computed by using the formula, 
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Here, Ait stands for area under the ith crop in year t and n for total number of crops 
cultivated in the State in that year. We consider 40 crops cultivated in the State to compute 
these Indices in different years. Higher the value of the index, lower is the extent of crop 
diversification. When the entire GCA is confined to a single crop, value of the index DIH is 
zero implying no crop diversification. As the GCA is distributed across more number of 
crops, value of the index DIH declines indicating greater extent of crop diversification.   

                                            
5For example, a non-rice crop in sequence with rice that allows the soil to dry out, enhances soil nutrient 
supply and arrests pest build up can improve the productivity of the subsequent rice crop (Pingali and 
Rosegrant, 1995). 
6 Such production risks and uncertainties generally arise from various diseases of crops and pests along with 
variations in weather condition and irregular rainfall (Mandal, 2010). 
7 For example, the farmers in drought-hit Rajasthan areas adopt a mixed cropping system with a flexible 
production schedule as a response to varying rainfalls (Rathore, 2004). A large number of crops and their 
combinations are used to take care of climatic risks in such areas (Mandal, 2010).  
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On the other hand, the Entropy Index of crop diversification is computed by using the 
formula, 
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However, unlike the Herfindahl index, a higher value of the entropy index indicates greater 
extent of crop diversification and vice versa. 

Table 14 shows changing distribution of land in West Bengal across crops during 1970-71 to 
2004-05. It is observed that, though declining over the years, around 80 percent of the GCA 
in the State is still under foodgrains and, more specifically, around 50 percent of this GCA is 
under aman rice. Further, the proportion of GCA under boro rice has increased significantly 
during this period. Although proportion of GCA under some of the major crops like oilseeds, 
potato, chilies, ginger, etc. has increased, that under the pulses and sugarcane has declined 
quite sharply over the years.  

Table 14: Changing Distribution of Land across Crops, 1970-71 to 2004-05 

Crops 1970-71 1980-81 1990-91 2004-05 
Aus 11.45 8.37 7.73 4.06 
Aman 56.88 57.38 54.55 49.26 
Boro 2.67 4.72 11.35 16.59 
Rice 71 70.48 73.63 69.91 
Wheat 5.16 3.85 3.41 5.08 
Other cereals 2 1.58 1.26 0.18 
Total cereals 78.14 75.91 78.3 75.17 
Gram 2.22 1.31 0.32 0.55 
Arhar 0.37 0.31 0.07 0.04 
Other pulses 7 5.52 3.57 2.3 
Total pulses 9.59 7.14 3.98 2.9 
Food grain 87.74 83.05 82.28 78.07 
Rapeseed and mustard 1.55 1.78 4.79 5.4 
Linseed 0.62 0.92 0.11 0.11 
Til 0.15 1.47 1.26 1.34 
Total oilseeds 2.41 4.32 6.5 8.18 
Jute 5.83 8.31 6.34 7.41 
Mesta 0.95 0.6 0 0.12 
Cotton 0.02 0 0 0.01 
Total fibre 6.83 8.94 6.48 7.57 
Tea 1.27 1.28 1.28 1.31 
Sugarcane 0.55 0.19 0.15 0.2 
Tobacco 0.14 0.26 0.16 0.16 
Potato 0.93 1.57 2.46 3.68 
Chillies 0.11 0.34 0.62 0.72 
Ginger 0.02 0.04 0.07 0.11 
Total cropped area 100 100 100 100 

Source: Ghosh (2010) 
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This highly skewed distribution of land towards the foodgrains is reflected in low extent of 
crop diversification in the State. Table 15 presents the Herfindahl index and entropy index of 
crop diversification in the districts of West Bengal. It is observed that three of the river-bank 
districts namely Malda, Nadia and Murshidabad have always been among the top five 
districts in respect of crop diversification. What is more interesting is that although 
increasing over the years, the extent of crop diversification is still low in some of the river 
basin districts like Burdwan, Howrah, Midnapur and 24-Parganas, particularly when 
compared with some of the non-river basin districts like Coochbehar, Darjeeling, Jalpaiguri 
and West Dinapur. The extent of crop diversification has increased in most of the districts 
over the years. However, the pace of increase is not very encouraging. 

Table 15:  Extent of crop diversification across districts, 1970-73 to 2002-05 

District 
Herfindahl-Hirschman Index Entropy Index 

1970 - 
1973 

1979 - 
1982 

1989 - 
1992 

2002 - 
2005 

1970 - 
1973 

1979 - 
1982 

1989 - 
1992 

2002 -
2005 

River Bank Districts 

Burdwan 0.53 0.48 0.40 0.37 1.14 1.27 1.32 1.31 

Hooghly 0.31 0.33 0.29 0.28 1.53 1.55 1.59 1.51 

Howrah 0.45 0.49 0.33 0.38 1.30 1.18 1.16 1.22 

Malda 0.18 0.18 0.22 0.21 1.95 1.89 2.02 1.84 

Midnapore 0.58 0.62 0.48 0.40 0.99 0.95 1.18 1.31 

Murshidabad 0.18 0.18 0.18 0.17 1.94 1.96 1.95 1.95 

Nadia 0.17 0.16 0.15 0.15 1.97 1.97 2.02 2.02 

24 Paraganas 0.58 0.56 0.48 0.42 1.02 1.07 1.19 1.31 

Average 0.37 0.38 0.32 0.30 1.48 1.48 1.55 1.56 
Non-River Bank Districts 

Bankura 0.63 0.64 0.52 0.49 0.87 0.91 1.15 1.18 

Birbhum 0.40 0.56 0.50 0.44 1.31 1.08 1.17 1.24 

Cooch Behar 0.33 0.30 0.33 0.33 1.39 1.50 1.49 1.56 

Darjeeling 0.35 0.33 0.28 0.33 1.30 1.44 1.52 1.57 

Jalpaiguri 0.42 0.36 0.40 0.37 1.20 1.40 1.35 1.65 

Purulia 0.70 0.77 0.69 0.78 0.73 0.58 0.72 0.57 

West Dinajpur 0.31 0.30 0.37 0.28 1.61 1.65 1.50 1.75 

Average 0.44 0.45 0.43 0.42 1.25 1.26 1.31 1.40 
West Bengal 0.36 0.37 0.34 0.30 1.55 1.54 1.59 1.67 

Source: De and Chattopadhyay (2010) 
 
In the face of the poor crop diversification in the State, a rise in cropping intensity (Table 16) 
may amount to suggest the following. The crops whose production has gone up in recent 
years are the ones which may have been more water and fertilizer intensive in nature. While 
a higher cropping intensity is desirable for the State, as the NSA is on the decline or 
stagnant, in the absence of a pattern of crop diversification, which would be ecologically 
sustainable, high cropping intensity may pose a serious threat to the river Ganga both in 
terms of water use and fertilizer consumption.  The declining rate of growth of cropping 
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intensity in recent years may have been attributed to the paucity of water and other 
complementary inputs.  

Table 16: Changing Cropping Intensity by Districts, 1980-81 to 2007-08 

District 
Cropping Intensity 

Average 
Coeff. 

of 
Variation 

Growth 
Rate (%) 1980-

81 
1985-

86 
1990-

91 
1995-

96 
1999-

00 
2005-

06 
2007-

08 
River-Bank Districts 
Burdwan 145.1 147.1 161.9 165.7 191.1 181.4 184 176.2 0.1 0.8 
Hooghly  158.5 171.5 203 215.8 219.7 241.6 246 216.3 0.1 1.3 
Howrah  133.6 161.5 202.9 183.8 206.2 209.4 202 199.5 0.1 1 
Malda 139.6 136.2 191.9 162.7 156.5 198.5 186 175.8 0.1 1.3 
Medinipur 124.7 133.5 150.3 164.9 166.1 172.1 173 161.6 0.1 1 
Murshidabad 158.7 168.8 183.3 190 210.3 233.7 245 209.7 0.1 1.4 
Nadia 167.1 183.8 229.7 235.8 248.6 250.2 241 240.7 0.1 1.2 
North 24 Parganas 127 180 163.1 179.8 209.2 190.3 201 186.8 0.1 1 
South 24 Parganas 119.1 129.1 127.5 127.7 147.5 137.1 143 137.4 0.1 0.6 
Average 141.5 156.8 179.3 180.7 195 201.6 202.3 189.3 0.1 1.1 
Non-River Bank Districts 
Bankura 117.8 124.5 138.6 147.6 149.7 147.2 164 142 0.1 0.6 
Birbhum 131.6 132.3 144 157.4 155.9 160.8 176 154.8 0.1 0.9 
Coochbihar 158 176.3 183.8 190.9 202.6 207.5 220 192.8 0.1 0.6 
Darjeeling  309.6 365.5 125 119.8 117.4 169.1 139 155 0.5 -3.9 
Jalpaiguri 137.2 203.1 135.7 143.7 153.4 166.9 169 159.4 0.1 0.3 
Purulia 103.4 120.5 106.1 109.3 110.1 106.8 123 108.2 0.1 0.3 
West Dinajpur  151.4 157 160.7 159.4 170.9 171.8 177 167.9 0 0.5 
Average 158.4 182.7 142 146.9 151.4 161.4 166.9 154.3 0.1 -0.1 
West Bengal  139.1 147 158.6 164.3 174.4 180 184 169.9 0.1 0.9 

Source: Computed by the authors 
 

5. Agricultural Inputs 
In the backdrop of the agricultural growth scenario in the State, it is important to present 
the nature and state of agricultural inputs that are in use in the State of West Bengal and 
their implications. Irrigation and fertilizer use are the two major inputs that have significant 
importance as far as their effects on the Ganga river basin in West Bengal are concerned. 
Agriculture is the dominant sector in West Bengal that put tremendous pressure on Ganga 
River in terms of the use of her water for irrigation and receiving run-offs from the 
cultivation. Hence, it is imperative to examine the trends of use of irrigation practices in the 
State for better understanding of implications of changing dynamics of irrigation practices 
and their further implications on the Ganga river basin.  

5.1. Sources of Irrigation 
With regard to the sources of irrigation system in West Bengal, there seems to be a 
significant difference between West Bengal and the rest of the country. A comparison of 
increase in net area irrigated (NIA) by different sources of irrigation between West Bengal 
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and India from 1976-77 to 1985-86 presents striking differences. For instance, in 
groundwater irrigation, tube wells showed a whopping 575 percent increase in NIA as 
compared to 60 percent in the country at large. As far as all the sources of irrigation are 
concerned, interestingly, the State witnessed an increase by about 74 percent during the 
above-said period as compared to only 20 percent increase at the all India level (Table 17). 
This clearly indicates the enormity of demand for water in the State. 

Table 17:  Increase in NIA by Sources of Irrigation in West Bengal and India 

Source of Irrigation 
Percentage Increase (1976-77 to 1985-86) 

West Bengal All-India 
Canals 12.9 14.4 
Tubewells 575.4 59.7 
Tanks/ponds 44 (-) 22.0 
Wells (-) 34.0 13.7 
Other sources 201 13.6 
All sources 74 19.7 

Source: Ray and Ghosh (2007) 

 
 
The trends in irrigation sources in river bank districts clearly reveal that while the traditional 
irrigation systems such as tanks and ponds have shown sharply declining trend, the sources 
of irrigation by wells have registered substantial increase over the period 1995-96 to 2005-
06. A slightly similar trend can also be observed in non-river bank districts as well. In the 
entire State, the share of tanks in the total irrigation has declined from 33 percent in 1960-
61 to 11 percent in 1999-2000 (Table 18).This has serious implications on the flow of river 
Ganga because of overexploitation of groundwater in the basin area, as groundwater table 
and river flow are intricately connected. 

During the pre-colonial period, irrigation in West Bengal was based on ponds, bunds, shallow 
wells and other kinds of storage works (Rawal, 2001). However, extensive canal irrigation 
system was constructed during colonial period to irrigate land in dry season and also to 
supplement in monsoon. Today it constitutes one of the major sources of irrigation in West 
Bengal. In1990-91, canal as a source of irrigation constituted about 54 percent of the GCA of 
the State, which however, has registered decline to 42 percent in 1999-2000.  However, the 
distribution of canal irrigation in the State is highly skewed, as it is concentrated only in a 
few districts like Burdwan, Bankura, Birbhum, Midinapur, and Hoogly. The growth of area 
under canal irrigation has occurred in a few districts like Jalpaiguri, Darjeeling and Howrah. 
The growth of area irrigated by canals has slowed down in West Bengal over the years 
(Tables 18 and 19).  
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Source: Statistical Abstract of West Bengal, 2005. 

Figure 3:  Trends in Sources of Irrigation in River and Non-River Bank Districts of West Bengal 
 

 

 
Source: Statistical Abstract of West Bengal, 2005. 

Figure 4: Trends in Sources of Irrigation in West Bengal 
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Table 18: Irrigation Sources as a Percentage of Gross Irrigated Area 

District 

1960-61 1990-91 1999-2000 

Canal Tank 
Ground 
water 

Structure 
Canal Tank 

Ground 
water 

Structure 
Canal Tank 

Ground 
water 

Structure 
Burdwan 77.4 14.2 8.38 95.41 na 4.58 91.54 na 8.45 
Birbhum 59.82 25.23 14.93 74.62 16.37 9 65.74 14.73 19.52 
Bankura 16.89 78.03 5.07 69.13 21.13 9.73 52.35 11.37 36.27 
Medinipur 29.1 26.62 44.26 55.13 13.85 31 37.51 11.44 51.03 
Howarh 11.76 7.35 80.88 9.59 0 90.4 42.55 22.17 35.27 
Hooghly  56.14 13.75 30.09 51.32 6.48 42.19 49.8 9.15 41.04 
24 Parganas na 88.57 11.42 43.3 50.78 5.91 9.64 1.09 89.26 
Nadia na na na Na na Na na na Na 
Murshidabad 49.94 30.36 19.69 86.85 0 13.14 36.95 7.87 55.16 
Dinajpur na 90.12 9.87 Na 37.59 62.4 9.76 24.13 66.1 
Malda na 98.92 1.07 0 14.46 85.53 0 10.55 89.44 
Jalpaiguri 61.44 10.84 27.71 60.24 7.46 32.28 71.2 2.99 25.8 
Darjeeling  4.8 na 95.19 4.95 0 95.04 100 0 0 
Coochbehar na na na 2.7 8.6 88.69 1.24 9.53 89.21 
Purulia 0.39 98.68 0.91 Na na Na 35.9 35.29 28.8 
West Bengal  46.57 33.46 19.96 54.21 13.7 32.07 42.22 10.64 47.13 

Source: Ray and Ghosh (2007) 
 

Table 19: Growth in Irrigated Area according to Sources 

District 
1960-1967 1990-2000 

Canal Tank Groundwater 
Structure 

Canal Tank Groundwater 
Structure 

West Bengal  4 -1.42 1.19 1.35 1.74 6.6 
Burdwan 2.55 -1.19 1.61 0.73 Na 6.88 
Birbhum 2.64 -2.19 0.1 -0.09 -2.52 12.92 
Bankura 18.44 -1.94 0.8 -0.16 -2.76 16.51 
Medinipur 6.32 -0.09 0.1 -12.7 5.98 13.33 
Howarh 18.18 -4.9 -3.62 17.38 10.27 -24.65 
Hooghly  3.76 -1.41 2.11 0.68 6.62 -2.32 
24 Parganas na -0.82 33.09 4.39 1.3 28.28 
Nadia 18.34 -4.1 10.73 Na Na 2.12 
Murshidabad 1.35 -0.55 2.49 0.13 -12.77 6.69 
Dinajpur na 2.38 8.9 0.09 -21.4 2.7 
Malda na 0.58 22.42 Na 1.72 8.72 
Jalpaiguri 8.39 -9.46 1.86 35.23 15.3 23.11 
Darjeeling  -0.34 na -1.54 29.69 Na 27.7 
Coochbehar na na -1.55 0.43 11.28 11.16 
Purulia 9.18 -1.65 5.59 3.41 12.96 -0.88 

Source: Ray and Ghosh (2007) 
 

In West Bengal, river water is also pumped out to irrigate agricultural field which constitutes 
one of the major sources of irrigation in some districts. According to the second census on 
minor Irrigation, there were 3,167 river lift irrigation schemes in West Bengal in 1995-96. 
The growth of river lift irrigation has been quite phenomenal since the late 1980s, and this 
growth has been registered mainly in Medinipur, Birbhum, Bankura, Bardhaman, Nadia, and 
Murshidabad and Hoogli district (Rawal, 2001) 
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Table 20:  Compound Annual Rate of Growth of Electrified Pumps, Various States, 1977 to 1993 

State 
Growth of 

Electrified Pumps 
State 

Growth of 
Electrified Pumps 

Orissa 12.98 Gujarat 7.42 
West Bengal 11.28 Assam 7.28 
Madhya Pradesh 10.04 Rajasthan 7 
Andhra Pradesh 9.81 Himachal Pradesh 6.49 
Kerala 9.51 Haryana 5.27 
Maharashtra 8.75 Uttar Pradesh 5.26 
Karnataka 8.36 Bihar 4.33 
Jammu & Kashmir 8.2 Tamil Nadu 3.66 
Punjab 7.44 All-India 7.2 

Source: Rawal (2001) 

Groundwater irrigation in the State is mainly from tube wells, which are owned privately as 
well as by the government. According to the data from the Censuses of Minor Irrigation, the 
GIA was about 993 thousand hectares in 1987-88 and about 1332 thousand hectares in 
1994-95 (Rawal, 2001). It is also observed that the growth in the 1980s and 1990s was 
highest in the case of tube well irrigation, and it was also high in comparison with other 
states as well.  West Bengal stands at the second place after Orissa in terms of rate of growth 
of electrified pumps (Table 20). The high growth in irrigation from tube well was primarily a 
result of the increase in the number of private shallow tube wells. It was estimated that 
between 1981 and 1987-88, the number of shallow tube wells increased by an average of 
23.5 percent every year. According to data from West Bengal State Electricity Board, the 
number of electrified tube wells increased by an average of 18.3 percent every year 
between 1981 and 1987.  According to Rawal (2001), there was a deceleration in the 
expansion of groundwater irrigation after the mid-1980s. The deceleration was higher for 
tube wells operated by diesel pumps than the tube wells operated by electric pumps.  

According to some empirical studies on the agriculture practices in West Bengal, boro (a 
summer crop) paddy cultivation is absolutely dependent on irrigation and groundwater 
contributes the major share (77.11 percent) of the total supply (Ray and Ghosh, 2007). It is 
also found that the districts with boro area having registered greater average than the State 
average have irrigation systems that are essentially dependent on groundwater and receive 
minimum contribution from surface water schemes. Often summer rice production has been 
held responsible for widespread arsenic contamination in ground water sources (Zaman et 
al., 2004). According to Ray and Ghosh (2007), around 69 blocks in the State are affected by 
arsenic problem and the cause of this problem is stated to be excessive exploitation of 
groundwater. Districts such as Murshidabad, Nadia and North 24 Parganas are worst 
affected. It is also observed that excessive withdrawals have resulted in declining 
groundwater levels in the state (Table 21).  

As the state embarks on the path of economic development, there are ever increasing 
agricultural and other economic activities, which are likely to demand more water in near 
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future. This may result in water stress in the state. Demand for water for agriculture 
activities is projected for the period 2001 to 2051 for both river and non-river basin districts 
of West Bengal. As can be observed from the projection, in the river basin districts the 
percentage of agricultural water demand during non-monsoon periods is likely to increase 
by 69 percent by 2051 (figure 5). This may lead to overexploitation of both ground and river 
water indicating continued pressure on the river in the State.  

Table 21: Arsenic Content Blocks in West Bengal 

Arsenic Affected Blocks 
District Blocks 
Burdwan 1 
Hooghly 1 
Howarh 3 
Malda 5 
Murshidabad 15 
Nadia 15 
North 24 Paraganas 19 
South 24 Paraganas 10 
Total 69 

Source: Adapted from Ray and Ghosh (2007) 
 

  

 
Source: Water Resource and its Quality in West Bengal, West Bengal Pollution Control Board, 2009. 

Figure 5:  Projection of Agricultural Water Demand (Monsoon and Non-monsoon) in West 
  Bengal across the River and Non-River Basin Districts from 2001-2051 
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Percentage  of Agricultural Water Demand to 
Total Agricultural Water Demand in Non 

River Bank Districts from 2001-2051

Monsoon

55.26 49.89 45.47 41.77 38.63 35.93

44.74 50.11 54.53 58.23 61.37 64.07

2001 2011 2021 2031 2041 2051

Percentage  of Agricultural Water Demand to Total Agricultural Water Demand 
in West Bengal from 2001-2051

Monsoon Non-monsoon
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5.2. Use of Chemical Fertilizers 
While water demand and its sources remain a critical challenge for the State in general and 
the river basin in particular, fertilizer consumption remains yet another area of concern for 
the river basin. Use of chemical fertilizer has significantly increased over time in West Bengal 
in general and in river basin districts in particular (Table 22). Fertilizer consumption per unit 
of gross cropped area is higher in river bank districts as compared to their counterparts. 
Among the traditional crops, paddy consumes greater amount of fertilizer.   Fertilizer 
consumption in potato is also very high and has increased at a very faster rate in the 1990s.  
However, it is also observed that fertilizer consumption is relatively lower in jute crops. By 
and large, all the major crops are found to have recorded increasing consumption of fertilizer 
per hectare of GCA. The consumption of pesticides per hectare of land had registered a 
declining trend during 1990-91 to 2000-01 (Figure 6). However, since 2001-02, there has 
again been an increase in the use of pesticides in the State. 

Table 22: Consumption of Fertilizer per unit of GCA (in kg/ha) 

District 1990-91 2000-01 2002-03 2003-04 2004-05 2005-06 
2006-07 

(P) 
2007-08 

(P) 
River Bank Districts 

Burdwan 115.15 149.73 144.27 138.19 154.16 153.45 205.43 219.41 
Hooghly 170.13 258.12 205.59 199.85 219.21 197.85 271.76 265.08 
Howrah 241.96 350.20 374.64 328.81 362.87 372.51 123.17 107.04 
Malda 90.56 94.19 111.54 105.65 131.72 140.28 237.28 201.30 
Midnapore  69.62   113.27 131.32 120.12 129.97 128.61 146.65 149.59 
Murshidabad 74.36 68.38 63.90 57.87 66.52 71.23 145.24 135.15 
Nadia 79.58 70.80 69.29 68.73 86.99 94.05 129.60 123.59 
24-Parganas  85.03 120.60 135.86 129.82 160.05 152.01 96.35 113.77 
 Average 115.80 153.16 154.55 143.63 163.94 163.75 169.44 164.37 
Non-River Bank Districts 

Bankura 63.72 109.28 125.74 117.42 123.44 111.16 137.40 142.96 

Birbhum 110.00 140.85 126.14 125.94 127.10 124.19 147.68 159.57 

Dinajpur     57.68 72.47 88.12 81.57 114.98 116.45 122.91 121.63 

Jalpaiguri 51.20 95.89 102.47 103.18 118.02 119.44 79.70 76.03 

Darjeeling 88.09 172.93 201.04 184.68 215.58 153.48 220.49 249.80 

Cooch Behar 72.52 114.14 137.28 129.83 146.93 142.86 72.28 70.15 

Purulia 77.19 144.27 159.51 118.64 128.82 131.05 37.98 33.71 

 Average 74.34 121.40 134.33 123.04 139.27 128.38 116.92 121.98 
West Bengal 
(Average) 

86.93 119.02 122.77 115.54 132.47 130.05 141.69 140.98 

(P): Provisional ; Sources: (1) Agricultural (Inputs) Department, (2) Directorate of Agriculture, Evaluation Wing, GOWB.  
 

A high correlation between irrigation and consumption of fertilizer per hectare has been 
observed in the State. For instance, an analysis of data by Ray and Ghosh (2007) for 1980-
2002 for boro paddy shows that consumption of fertilizer per hectare has increased 



considerably. Interestingly, output elasticity of fertilizer for one of the important paddy crops 
in the State, Boro, has declined 
fertilizers. According to Rassel (1973), crops commonly use 30 to 
nitrogen, 10 to 30 per cent of added phosphorous and 50 to
in a moderate to good soil exchange capacity status. The residual amount gets deposited in 
the soil, passes on with the irrigated water as agriculture run
reaches river, and even reaches groundwater
fertilizer has several serious implications. First, it pollutes both ground and surface water 
sources, which causes serious human and animal health hazards. Second, the polluted water 
finally finds ways to river that damages flora and fauna in river ecosystem. Third, agriculture 
wastewater is considered one of the major sources of river pollution that is hard to track as 
it is a non-point source of pollution. The obvious policy implication is that if crops that 
require less use of chemical fertilizer can be identified and grown in the river basin areas, it 
will help reduce pollution load in the river.  

 

Source: Directorate of Agriculture, Government of West Bengal Bureau of Applied Economics & Statistics
Governm
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considerably. Interestingly, output elasticity of fertilizer for one of the important paddy crops 
in the State, Boro, has declined considerably (Table 23), forcing farmers to use more 
fertilizers. According to Rassel (1973), crops commonly use 30 to 70 per cent of added 
nitrogen, 10 to 30 per cent of added phosphorous and 50 to 80 per cent of added potassium 
in a moderate to good soil exchange capacity status. The residual amount gets deposited in 
the soil, passes on with the irrigated water as agriculture run-offs to surface water and 
reaches river, and even reaches groundwater underneath. The increased use of chemical 
fertilizer has several serious implications. First, it pollutes both ground and surface water 
sources, which causes serious human and animal health hazards. Second, the polluted water 

hat damages flora and fauna in river ecosystem. Third, agriculture 
wastewater is considered one of the major sources of river pollution that is hard to track as 

point source of pollution. The obvious policy implication is that if crops that 
uire less use of chemical fertilizer can be identified and grown in the river basin areas, it 

will help reduce pollution load in the river.   

Directorate of Agriculture, Government of West Bengal Bureau of Applied Economics & Statistics
Government of West Bengal - Statistical Abstract. 

Consumption Pesticides in West Bengal across the River and Non-river Bank Districts

Table 23: Output Elasticity of Fertilizer for Boro Paddy in West Bengal 

Period Coefficient 

1986 0.22 (1.75) 

1998 0.26 (1.01) 

2002 0.13 (0.97) 
Source: Ray and Ghosh (2007) 
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6. Implications 
From the preceding analysis, the following important observations can be made, which may 
have significant bearing on the Ganga river basin.  

 Average land holding is very low in the state and a significant proportion of farmers are 
marginal farmers. This may hinder agricultural productivity to rise and the production of 
crops highly uneconomical.  

 There has been a significant increase in agriculture production in the State largely due to 
introduction of high-yielding boro rice cultivation that enabled the farmers to grow more 
than one crop in a year8. The area under boro rice and its production have increased 
over the years. Sourcing water for boro is made mainly through minor irrigation and 
hence amounting to high extraction of ground water, which poses a challenge. It may be 
worthwhile to mention here that the declining phase since the 1990s in agricultural 
growth may be largely attributed to the depletion of ground water level in the State. In 
such a situation, effective crop diversification may be considered to be the key to attain 
higher agricultural growth without, however, jeopardizing the ecological health of the 
region.   

 It is also found that amongst the traditional crops, the fertilizer consumption in rice and 
potato cultivation is very high, while that in jute is relatively lower. There is thus a need 
to introduce crop diversification, which would economize the use of all resources 
including chemical fertilizers.  

 Cropping intensity is substantially higher in river bank districts as compared to their 
counterparts indicating thereby possibility of unsustainable use of land and water as the 
current cropping pattern is more water and fertilizer intensive. It is thus important to 
promote traditional agricultural practices that economize the use of water and land. It is, 
in this context, pertinent to provide extension services that promote sustainable 
agricultural practices in the river basin districts.  

 Turning to sources of irrigation, it is quite evident from the above findings that the 
number of tube wells has increased significantly over time in the river basin, which might 
have contributed to the depletion of groundwater and thereby river flow and river 
ecosystem at large. Therefore, it is imperative on the part of the government to bring law 
that promotes the use of tube wells in the basin area more judiciously. 

 While the restrictions on the number of tube wells in the river basin may improve 
groundwater table, this may be implemented along with policy that creates incentive to 
encourage recharge of groundwater through percolation tanks/ponds in the region.  

 In addition, constant monitoring of groundwater tables in the river basin districts is 
necessary for evaluating its status from time to time. 

                                            
8 High rate of growth of agriculture in the 1980s was also attributed to land reforms (Sarkar, 2006).  
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 In order to utilize the groundwater resources for agricultural use and other development 
activities in the Ganga river basin on a sustainable fashion, it is necessary to ensure that 
extraction of groundwater is less than or equal to the rate of recharge. This will ensure 
that the groundwater resources are not overexploited. 

 
 Before the advent of modern irrigation practices viz. the use of tube wells and canals, 

agricultural practices in West Bengal were completely based on traditional irrigation 
practices like tanks and ponds. Over the last couple of decades, these traditional sources 
of irrigation system in the state have declined dramatically and it is now imperative to 
revert back to the old system in order to restore the agricultural ecosystem.   

 Another important implication is concerning the use of chemical fertilizer which has not 
only damaged the top soil but also polluted both surface (including river) water and 
groundwater with serious human and animal health hazards. This has serious negative 
impacts on river as well as agriculture ecosystem. It is also important to understand that 
growth of agricultural production is absolutely essential for livelihoods and food security 
of local communities in particular and nation as whole in general. However, efforts 
should be made to transit from inorganic farming practice to that of organic one for 
sustainable agricultural development as the current practices of chemical fertilizer may 
result in severe reduction in production in agriculture.  
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Appendix 

 Relevant Data on Agricultural and Agricultural Practices  
 

Table A.1: Population Growth, Density and Literacy in West Bengal and India 

Particulars 
1981 1991 2001 

India West Bengal India West Bengal India West Bengal 
Population (in lakhs) 6833.29 545.81 8463.03 680.78 1028.37 801.76 
Decennial percentage 
variation of population 

24.66 
(1971-81) 

23.17 
(1971-81) 

23.85 
(1981-91) 

24.73 
(1981-91) 

21.56 
(1991-01) 

17.77 
(1991-01) 

Density of population 
 (per sq km.) 216 615 273 767 325 903 

Percentage of  urban 
population to total 
population 

23.34 26.47 26.13 27.48 27.81 27.97 

Literacy (per cent) 43.56 48.64 52.19 57.7 64.82 68.64 
Sex Ratio  933 911 927 917 933 934 

Source: Census Reports; Economic Review 2008-09 Government of West Bengal 
 

Table A.2: Some Important Demographic Features of West Bengal 

Particulars 1971 1981 1991 2001 
Total population (in lakhs) 443.12 545.81 680.78 801.76 
Number of male population (in lakhs) 234.36 285.61 355.11 414.66 
Percentage of male population to total population 52.89 52.33 52.16 51.72 
Number of female population (in lakhs) 208.76 260.2 325.67 387.1 
Percentage of female population to total population 47.11 47.67 47.84 48.28 
Urban population (in lakhs) 109.67 144.47 187.08 224.27 
Percentage of Urban population to total population 24.75 26.47 27.48 27.97 
Rural population (in lakhs) 333.45 401.34 493.7 577.49 
Percentage of Rural population to total population 75.25 73.53 72.52 72.03 
Population of Kolkata Urban Agglomerations (in lakhs) 70.31 91.94 110.22 132.06 
Percentage of population of Kolkata Urban 
Agglomerations to total urban population 64.11 63.64 58.92 58.88 

Number of main workers (in lakhs) 123.69 154.24 205.81 230.24 
Number of cultivators (in lakhs) 39.55 45.91 58.45 N.A 
Number of agricultural labourers (in lakhs) 32.72 38.92 50.55 N.A 
Percentage of cultivators to main workers 31.97 29.76 28.4 N.A 
Percentage of agricultural labourers to main workers 26.45 25.23 24.56 N.A 

Source: Census of India; Economic Review 2008-09, Government of West Bengal;NA-Data Not Available 
 

Table A.3: Percentage Share of Different Sectors in Total NSDP (at 1999 - 2000 Prices) 

Sectors 1999-00 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08 
Primary 32.77 30.17 29.47 28.22 27.2 25.69 24.9 
Secondary 14.64 15.59 15.99 16.57 16.46 17.18 17.26 
Tertiary 52.59 54.24 54.54 55.21 56.74 57.13 57.76 
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Sources: Bureau of Applied Economics & Statistics, Government of West Bengal Economic Review 2008-09 
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Table A.4: Land use Pattern of West Bengal across the River and Non-River Bank Districts (Area in ‘000 ha) 

Particulars 
Total Reported Area Net Sown  Area Gross Cropped Area Forest Area Area under Non-agr use Culturable Waste land Fallow land 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

1980-
1981 

2000-
2001  

2007-
2008 

River Basin Districts 
24-Parganas* 1460.2 1346.5 1335.2 693.4 638.2 631.5 880.3 1052.5 1051.7 426.3 426.3 426.3 329.0 244.1 267.0 8.0 1.6 0.2 3.5 33.7 10.2 
Burdwan  700.6 698.5 698.8 471.1 477.5 452.0 683.7 788.7 832.2 31.0 28.8 21.2 131.2 170.7 208.6 51.9 7.5 7.6 15.4 15.1 9.4 
Hoogly 314.5 312.2 313.4 234.4 230.5 219.9 371.5 396.4 540.6 0.3 0.7 0.5 70.5 77.2 91.2 7.5 2.6 1.3 1.8 1.3 0.4 
Howrah 145.1 136.0 138.7 96.7 87.0 80.7 129.2 165.3 162.9 NA NA NA 43.3 44.2 53.4 3.4 0.3 0.2 1.6 5.6 4.3 
Malda 360.5 371.1 370.9 283.9 222.2 210.3 396.2 459.6 391.1 1.4 1.7 1.7 67.1 87.9 92.8 7.1 0.1 0.1 1.1 58.5 66.0 
Midnapore** 1360.6 1323.9 1325.2 862.0 874.3 887.7 1074.9 1438.6 1508.6 172.1 170.8 172.8 238.1 253.3 269.8 55.5 4.1 6.2 32.0 21.3 25.8 
Murshidabad 536.7 532.5 532.5 426.8 393.0 398.8 677.2 754.9 976.3 0.8 0.8 0.8 94.2 147.3 131.8 7.9 0.7 0.8 4.2 2.7 0.3 
Nadia 390.9 390.7 390.7 320.3 298.5 289.2 535.3 721.6 697.7 1.3 1.2 1.2 63.9 80.8 93.3 2.6 1.0 0.8 2.8 8.6 6.1 
Total 5269.0 5111.3 5105.2 3388.7 3221.2 3170.2 4748.3 5777.6 6161.0 633.0 630.2 624.5 1037.2 1105.5 1208.0 144.0 17.9 17.2 62.5 146.7 122.4 

Non-River Basin Districts 

Bankura 685.6 688.1 688.0 379.5 344.1 345.4 447.0 499.2 565.8 139.6 148.4 148.9 83.4 124.5 153.1 63.9 6.7 2.1 19.3 64.5 38.5 
Birbhum 451.4 451.1 451.1 341.9 337.5 318.5 450.0 458.7 560.8 15.7 16.0 15.9 50.8 85.1 98.1 31.9 3.4 3.9 6.8 9.1 14.7 
Cooch Behar 341.4 331.4 331.6 264.4 264.9 248.1 417.8 508.4 547.1 5.7 3.8 4.3 58.9 56.9 76.7 11.8 0.8 1.0 0.5 5.8 1.5 
Darjeeling 83.9 325.5 325.5 45.8 136.9 140.7 141.6 186.3 195.8 22.6 124.6 124.6 10.5 50.1 42.4 4.0 1.7 1.8 1.2 12.8 16.0 
Dinajpur*** 534.0 534.4 534.4 468.4 463.9 461.5 709.2 800.2 819.0 1.3 1.5 1.5 53.5 63.4 68.6 8.4 0.2 0.1 2.4 6.1 2.8 
Jalpaiguri 616.1 622.7 622.7 317.7 336.5 334.6 435.7 560.7 564.4 172.6 179.0 179.0 89.9 100.2 94.1 32.5 0.2 0.1 3.5 3.5 14.9 
Purulia 623.4 623.3 625.6 301.9 311.7 312.9 312.0 325.4 385.2 87.6 87.6 75.1 108.5 97.0 110.2 81.7 6.4 7.3 43.7 120.6 120.2 

Total 3335.8 3576.4 3578.9 2119.5 2195.5 2161.8 2913.3 3339.0 3638.0 445.0 560.8 549.2 455.4 577.2 643.2 234.1 19.3 16.2 77.4 222.3 208.5 
West Bengal 
Total 

8604.9 8687.7 8684.1 5508.2 5416.7 5332.0 7661.6 9116.6 9799.0 1078.0 1191.0 1173.7 1492.6 1682.7 1851.1 378.1 37.1 33.4 139.9 369.0 331.0 

Source: Directorate of Agriculture (Evaluation), Government of West Bengal.  Note: 24 Parganas* includes North-24 Parganas and South-24 Parganas;  Midnapore** 
includes East & West Midnapore; Dinajpur *** includes Uttar and Dakshin Dinajpur;  NA - Data Not Available 
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Table A.5: Estimated Number of Operational Holdings According to Size Class in West Bengal Across Various Districts  

District 
Large (more than 10 ha.) Medium (4-10 ha.) Semi Medium  (2-4 ha) Small (1-2 ha.) Marginal ( Below 1.0 ha ) 

1980-81 2000-01 2005-06 1980-81 2000-01 2005-06 1980-81 2000-01 2005-06 1980-81 2000-01 2005-06 1980-81 2000-01 2005-06 

River Bank  Districts 

24 Parganas*  94 22 31 10437 63927 1271 58419 23465 20151 149600 127861 115431 783791 887078 917729 

Burdwan 216 60 81 12822 92627 5377 55125 32015 31761 101530 88410 89543 211236 325565 343359 

Hooghly 11 15 NA 2037 24778 1169 18499 8377 7464 51607 38309 40363 241432 284330 293535 

Howrah _N.A 21 11 355 6472 95 4541 2768 888 17680 14550 12496 184260 218281 211654 

Malda 164 22 1 6687 37859 991 27364 13224 15012 60545 52988 49860 240162 295805 310706 

Midnapore**  163 37 24 14490 64246 1545 69250 23411 25337 168302 108853 121184 788298 1127637 1139415 

Murshidabad 35 15 5 6916 67032 2100 38767 25556 25126 101125 97910 94306 352750 460025 473388 

Nadia _N.A 19 13 7233 34159 880 31504 12658 12443 74094 76386 75752 236604 310374 329150 

Total 683 211 166 60977 391100 13428 303469 141474 138182 724483 605267 598935 3038533 3909095 4018936 

Non-River Bank  Districts 

Bankura 82 20 7 8481 101521 7423 39463 36870 36895 84938 84960 85292 204248 239365 258414 

Birbhum 71 54 1 7329 65671 1891 34723 23114 26494 62480 63374 59972 135264 200265 213304 

Cooch Behar 2 14 40 5219 57423 432 30686 20200 20789 65548 51459 50748 157838 235934 249437 

Darjeeling 226 156 151 3006 8156 411 9059 2902 3807 17583 13876 13044 35217 74719 86284 

Dinajpur *** 41 84 80 13454 73861 1622 50636 25849 29995 80574 83141 90096 235778 358855 376390 

Jalpaiguri 185 219 196 4812 27455 1104 23289 10128 9854 49230 43501 47175 127236 230771 237307 

Purulia 118 27 11 8581 58586 1551 28120 22455 16751 64100 63750 60332 161887 213085 234716 

Total 725 574 486 50882 392673 14434 215976 141518 144585 424453 404061 406659 1057468 1552994 1655852 

West Bengal 1408 785 652 111859 783773 27862 519445 282992 282767 1148936 1009328 1005594 4096001 5462089 5674788 

Source: Agricultural Census, Directorate of Agriculture, Govt. of West Bengal. Note: 24 Parganas* includes North-24 Parganas and South-24 Parganas; Midnapore** includes 
East & West Midnapore Dinajpur *** includes Uttar and Dakshin Dinajpur; NA - Data Not Available 
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Table A.6:     Estimated Area of Operational Holdings According to Size (Class) in West Bengal Across Various Districts (Area in hectares) 

District 
Large (more than 10 ha) Medium (4-10 ha) Semi Medium  (2-4 ha) Small (1-2 ha.) Marginal ( Below 1.0 ha ) 

1980-81 2000-01 2005-06 1980-81 2000-01 2005-06 1980-81 2000-01 2005-06 1980-81 2000-01 2005-06 1980-81 2000-01 2005-06 

River Bank Districts 

24-Parganas* 1889 246 401 54970 8490 6321 155396 63927 52371 212213 185631 176239 275262 395433 415134 

Burdwan 3508 992 1500 67042 36993 27152 151281 92627 92275 153533 149896 154220 95610 191611 196271 

Hooghly 194 304 NA 10749 5380 5476 49491 24778 20379 81157 61856 61311 93740 125391 128989 

Howrah _NA 393 220 1833 587 505 12129 6472 2105 26711 17910 16849 55814 77256 81177 

Malda 2282 324 10 36855 8792 4864 75549 37859 40121 95176 90938 81798 88264 160936 171105 

Midnapore** 2898 900 1226 78198 8479 7373 188180 64246 71013 254931 180648 194106 293892 569488 547622 

Murshidabad 678 158 50 35823 15575 10252 107956 67032 68355 159666 144139 146560 145039 212183 213695 

Nadia _N.A 870 415 38887 5858 4822 80352 34159 33910 116483 130547 128679 104021 180534 182763 

Total 8551 3287 2596 246159 81675 59392 632154 326854 309516 844939 780917 765656 857750 1343344 1389134 

Non-River Bank  Districts 

Bankura 1243 304 84 46625 30375 36707 105740 101521 97059 136826 133229 125064 91560 123280 128494 

Birbhum 1411 707 173 39337 14788 8887 93359 65671 74614 96914 107247 100338 63884 118018 121202 

Cooch Behar 85 259 2042 24828 8806 2094 77944 57423 57528 90139 79937 79525 68393 128277 132758 

Darjeeling 66433 82829 82752 16968 2106 2250 25820 8156 9546 26266 20681 19400 17466 38604 38009 

Dinajpur *** 648 5257 8799 69368 13802 7811 133541 73861 81753 110066 143840 145554 91771 212359 202470 

Jalpaiguri 120418 124745 123478 24690 7111 5535 65458 27455 27158 70987 70640 74995 60106 125159 124369 

Purulia 1797 688 153 48710 11156 7623 81050 58586 44241 102444 89547 90702 74835 100314 115013 

Total 192035 214789 217481 270526 88144 70907 582912 392673 391899 633642 645121 635578 468015 846011 862315 

West Bengal 203484 218976 221303 594883 178298 137672 1403246 783773 772428 1733512 1606686 1595340 1619657 2758843 2799071 

Source:  Agricultural Census, Directorate of Agriculture, Govt. of West Bengal. Note: 24 Parganas* includes North-24 Parganas and South-24 Parganas; Midnapore** 
includes East & West Midnapore; Dinajpur *** includes Uttar and Dakshin Dinajpur;  NA - Data Not Available 
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Table A.7: Gross Area Irrigated (Area in ‘000 ha) 

District 1995-96 2000-01 2005-06 
River Bank Districts 
24-Pgs* 225.21 232.75 265.24 
Burdwan  350.00 320.32 317.99 
Hooghly 195.39 199.15 335.11 
Howrah 25.10 27.36 51.57 
Malda 94.29 112.89 125.38 
Midnapur** 638.29 512.11 513.62 
Murshidabad 115.41 227.85 204.66 
Nadia  165.50 211.67 213.03 
Total 1809.19 1844.10 2026.60 
Non-River Bank Districts 
Bankura  407.60 332.76 273.56 
Birbhum 282.40 273.60 291.80 
Cooch Behar 25.93 64.78 106.50 
Darjeeling 19.10 19.50 8.94 
Dinajpur*** 124.90 110.27 175.94 
Jalpaiguri 44.05 84.22 93.58 
Purulia  117.00 70.26 72.13 
Total 1020.98 955.39 1022.45 
West Bengal 2830.17 2799.49 3049.05 

Source: District Statistical Handbook, Government of West Bengal (Various issues). Note: 24 Parganas* includes North-24 Parganas and South-24 Parganas;  Midnapore** 
includes East & West Midnapore;  Dinajpur *** includes Uttar and Dakshin Dinajpur  
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Table A.8: Distribution of Irrigated Land of West Bengal across Districts by Different Sources (Area In ‘000 ha) 

District Tank HCDT MCDT LCDT Shallow Tube well River Lift Irrigation Open Dug Well 
2002-03 2006-07 2002-03 2006-07 2002-03 2006-07 2002-03 2006-07 2002-03 2006-07 2002-03 2006-07 2002-03 2006-07 

River Bank  Districts 
24-Parganas* 52.333 30.09 8.176 7.76 0.83 1.259 1.57 11.25 131.201 129.016 7.888 46.078 N.A N.A 
Bardwan 40.5 25.28 20.96 19.75 0.56 2.25 1.9 1.74  0.12 12.08 11.79 N.A N.A 
Hoogly 33.341 37.45 12.834 13.162 1.215 1.011 0.203 0.236 129.546 139.512 39.99 42.88 N.A N.A 
Howrah 8.39 8.39 3.57 0.941 1.16 1.226 N.A N.A 1.8 2.04 2.5 2.1 N.A N.A 
Malda 1.308 1.316 6.15 6.498 0.242 0.269 0.641 0.7 78.499 82.647 8.8 9.247 N.A N.A 
Midnapore** 48.34 51.56 14.48 14.63 38.85 52.23 0.52 0.59 174 182.18 19.18 19.59 9.64 10.57 
Murshidabad 7.87 7.84 13.98 10.46 2.47 0.29 0.2 0.47 3.61 0.53 11.44 10.57 N.A N.A 
Nadia   22.07 24.21 0.64 0.56 1.28 0.96 165.11 171.32 10.32 10.98 N.A N.A 
Total 192.082 161.926 102.22 97.411 45.967 59.095 6.314 15.946 683.766 707.365 112.198 153.235 9.64 10.57 
Non-River Bank Districts 
Bankura 24.86 33.47 1.06 0.53 1.5 1.49 6.58 1.35 37.84 45.91 3.31 5.08 2.7 2.49 
Birbhum NA NA NA NA 0.9 3.71 0.88 NA NA 45.68 2.15 2.07 2 0.62 
Cooch Behar 5.85 5.87 17.7 15.84 4.32 3.3 NA NA 15.68 51.01 14.19 11.26 4.47 6.56 
Darjeeling NA NA NA NA NA NA NA NA 0.32 2.23 2.48 4.16 0.24 0.17 
Dinajpur*** 25.19 15.63 9.61 14.65 0.3 3.05 0.04 1.61 134.94 131.43 9.5 20.75 0 0 
Jalpaiguri 2.25 2.1 6.12 1.76 NA NA NA NA 3.15 8.84 13.15 11.14 0.54 3.68 
Purulia 22.8 28.83 NA NA NA NA NA NA NA NA 1.43 0.97 1.02 0.97 
Total 80.95 85.9 34.49 32.78 7.02 11.55 7.5 2.96 232.68 285.1 46.21 55.43 10.97 14.49 
West Bengal (Total) 273.032 247.826 136.71 130.191 52.987 70.645 13.814 18.906 916.446 992.465 158.408 208.665 20.61 25.06 

Source: (1) Principal Agricultural Officer (2) Irrigation and Waterways Directorate, Govt. of West Bengal. Note: 24 Parganas* includes North-24 Parganas and South-24 
Parganas; Midnapore** includes East & West Midnapore; Dinajpur *** includes Uttar and Dakshin Dinajpur; NA - Data Not Available 
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Table A.9: Distribution of Area Irrigated by Government Canals in West Bengal Across Various Districts (Area in ‘000 ha) 

District 1980-81 1990-91 2000-01 2002-03 2003-04 2004-05 2005-06 2006-07 2007-08 
River Bank  Districts 
24-Parganas* NA 23.8 16.1 10.4 9 NA 52.4 52.4 52.4 
Bardwan 319.4 312.4 292.7 307 300.9 287.8 283.7 296 308.5 
Hoogly 1001.1 95 79 96.4 101.9 104 99.8 90.6 111.6 
Howrah 4 5 10.1* 9.5 9.8 36.0** 30 29.3 30.6 
Malda NA NA NA NA NA NA NA NA NA 
Midnapore** 158.2 177.4 0 149.5 132 0 217.4 224.3 226.4 
Murshidabad 58.4 48.9 50.2 52.7 45.5 34.5 32.9 50.1 44.7 
Nadia NA NA NA NA NA NA NA NA NA 
Total 1541.1 662.5 438 625.5 599.1 426.3 716.2 742.7 774.2 
Non-River Bank Districts 
Bankura 163.9 207.4 151.0* 182.3 180.7 177.2 176.3 180.4 195.9 
Birbhum 191.6 196 185.7 169.2 192.6 184 159.9 184.7 196.6 
Cooch Behar NA 0.6 1.6 0.8 0.8 0.5 NA NA NA 
Darjeeling 0.8 0.6 9.0+ 4.3 4.7 3.3 2.4 4.9 7.7 
Dinajpur*** NA NA 6 7.6 6.5 1.8 2.6 4.6 11 
Jalpaiguri 6.2 5 57.7+ 61.8 58.4 48.6 81 62.5 NA 
Purulia 14.6 24 27.3 23.8 29.1 24.1 22.2 28.8 28.9 
Total 377.1 433.6 220.6 449.8 472.8 439.5 444.4 465.9 440.1 
West Bengal (Total) 1918.2 1096.1 658.6 1075.3 1071.9 865.8 1160.6 1208.6 1214.3 

Source: Directorate of Irrigation and Waterways, Govt. of West Bengal. Note: Figures include area irrigated under Kharif, Rabi & Boro Cultivation.* Area reduced due to less 
Storage of the Kangsabati Reservoir;  + The sharp increase in the figures for Jalpaiguri and Darjeeling in 2000-01;  ** There is an additional actual coverage in area under 
irrigation through back water flow; 24 Parganas* includes North-24 Parganas and South-24 Parganas ; Midnapore** includes East & West Midnapore; Dinajpur *** includes 
Uttar and Dakshin Dinapur; NA - Data Not Available 
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Table A.10: Average Annual Rainfall in West Bengal across Districts (in Millimeter) 

 District 1980 1990 2000 2007 

River Bank Districts 

24-Parganas* 1573 2208 N.A 3648 

Bardwan 1427 1557 1830 1813 

Hoogly 1582 1571 1530 1606 

Howrah  1291 1953 1465 2025 

Malda 1558 1526 1500 1716 

Midnapore** 1391 2152 1381 4282 

Murshidabad 1823 1538 1753 1722 

Nadia 1521 1685 1571 1612 

Total 12166 14190 11030 18424 

Non-River Bank Districts 

Bankura 1344 1640 1235 1803 

Birbhum 1924 1542 2015 1711 

Cooch Behar  3454 1357 3123 2537 

Darjeeling  2510 3810 3733 3806 

Dinajpur*** N.A N.A  N.A 3029 

Jalpaiguri 3025 3434 1033 3488 

Purulia 1448 1811 3961 1614 

Total 13705 13594 15100 17988 

West Bengal 25871 27784 26130 36412 

 Source: (1) Agricultural Meteorologist, (2) Directorate of Agriculture Government of West Bengal.  Note:      
NA-Data Not Available; 24-Parganas* includes North & South 24 Parganas; Midnapore** includes East & West 
Midnapore; Dinajpur*** includes Uttar and Dakshin Dinajpur 
                 

                                           
                                           

          
 

Table A.11: Creation and Utilization of Irrigation Potential in West Bengal 

Year 
Potential created upto 

the year ('000 ha) 
Potential utilized during 

the year ('000 ha) 
Percentage utilization 

over creation 
1996-97 4424.54 3559.41 80.45 
2001-02 5096.95 3985.22 78.19 
2006-07 5430.14 4375.62 80.58 
2007-08 5501.12 4492.49 81.66 
Sources: (1) Water Investigation and Development Department, Government of West Bengal; (2) Irrigation & 
Waterways Directorate, Government of West Bengal; (3) Economic survey, 2008-09, Government of West 
Bengal 
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Table A.12: Agricultural Water Demand of West Bengal across Districts in the Next Few Decades (in Million Cubic Meters) 

Districts 
2001 2011 2021 2031 2041 2051 

Monsoon 
Non- 

monsoon 
Monsoon 

Non- 
Monsoon 

Monsoon 
Non- 

Monsoon 
Monsoon 

Non- 
Monsoon 

Monsoon 
Non- 

Monsoon 
Monsoon 

Non- 
Monsoon 

River Bank Districts 
24-Parganas* 5404.20 3762.10 5404.20 4667.00 5404.20 5571.80 5404.20 6476.80 5404.20 7381.60 5404.20 8286.40 
Bardwan 4006.80 4232.20 4006.80 5250.10 4006.80 6268.00 4006.80 7286.00 4006.80 8303.90 4006.80 9321.80 
Hoogly 1827.00 2293.40 1827.00 2845.00 1827.00 3396.60 1827.00 3948.20 1827.00 4499.80 1827.00 5051.40 
Howrah 713.50 943.30 713.50 1170.20 713.50 1397.00 713.50 1623.90 713.50 1850.80 713.50 2077.70 
Malda 1556.90 1824.10 1556.90 2262.80 1556.90 2701.60 1556.90 3140.30 1556.90 3579.10 1556.90 4017.80 
Midnapore** 7458.50 5714.00 7458.50 7088.30 7458.50 8462.60 7458.50 9837.00 7458.50 11211.30 7458.50 12585.70 
Murshidabad 2528.60 3185.50 2528.60 3951.70 2528.60 4717.90 2528.60 5484.10 2528.60 6250.30 2528.60 7016.50 
Nadia 1609.30 3329.00 1609.30 4129.70 1609.30 4930.40 1609.30 5731.10 1609.30 6531.80 1609.30 7332.50 
Total (RBD) 25104.80 25283.60 25104.80 31364.80 25104.80 37445.90 25104.80 43527.40 25104.80 49608.60 25104.80 55689.80 
Non-River Bank Districts 
Bankura NA 1397.70 3170.40 1733.90 3170.40 2070.10 3170.40 2406.20 3170.40 2742.40 3170.40 3078.60 
Birbhum 2944.90 1648.80 2944.90 2045.40 2944.90 2442.00 2944.90 2838.60 2944.90 3235.20 2944.90 3631.80 
Cooch Behar 1878.00 960.10 1878.00 1191.00 1878.00 1421.90 1878.00 1652.80 1878.00 1883.70 1878.00 2114.60 
Darjeeling 330.40 288.20 330.40 357.50 330.40 426.90 330.40 496.20 330.40 565.50 330.40 634.80 
Dinajpur*** 3649.60 2880.30 3649.60 3573.00 3649.60 4265.80 3649.60 4958.60 3649.60 5651.30 3649.60 6344.10 
Jalpaiguri 2077.40 931.70 2077.40 1155.70 2077.40 1379.80 2077.40 1603.90 2077.40 1828.00 2077.40 2052.10 
Purulia 2678.10 484.30 2678.10 600.80 2678.10 717.30 2678.10 833.80 2678.10 950.30 2678.10 1066.80 
Total (NRBD) 13558.40 8591.10 16728.80 10657.30 16728.80 12723.80 16728.80 14790.10 16728.80 16856.40 16728.80 18922.80 
Total West Bengal  38663.20 33874.70 41833.60 42022.10 41833.60 50169.70 41833.60 58317.50 41833.60 66465.00 41833.60 74612.60 

Source: State of Environment Report on Water Resource and its Quality in West Bengal 2009; Note: NA - Data Not Available; 24-Parganas* includes North and South 24 
Parganas; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and Dakshin Dinajpur  
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Table A.13:  Agricultural Demand of Water and Supply of Water and Supply of Rainwater in West Bengal Across Various Districts 

(Average over 1994-95 to 2003-04) (in Million Cubic Meters) 

Particulars Area 

Cultivable 
area 

2004-05 
(sqkm) 

Water 
demand for 
agriculture 

(mcm) 

75% 
assured 
rainfall 
(mcm) 

Average 
rainfall 
(mcm) 

Water for 
agriculture 

(mcm) 

75% 
assured 
rainfall 
(mcm) 

Average 
rainfall 
(mcm) 

Water for 
agriculture 

(mcm) 

75% 
assured 
rainfall 
(mcm) 

Average 
rainfall 
(mcm) 

River Bank Districts 
24-Parganas* 14054 6691 5405 7577 8380 3536 2339 3065 8940 10404 11444 
Burdwan 7024 4915 4007 4995 5770 3978 1689 2092 7984 7216 7862 
Hoogly 3149 2302 1827 2500 2781 2155 785 1016 3983 3481 3797 
Howrah 1467 941 713 1051 1168 887 314 425 1600 1433 1593 
Malda 3733 2853 1557 3119 3731 1714 898 1161 3271 4431 4893 
Midnapore** 14081 9127 7464 10315 11189 5370 3001 4080 12829 13578 15268 
Murshidabad 5324 4089 2529 4055 4773 2994 1244 1577 5523 5726 6350 
Nadia 3927 3145 1609 3159 3697 3129 1044 1359 4738 4602 5056 
Total (RBD) 52759 34063 25111 36771 41489 23763 11314 14775 48868 50871 56263 
Non-River Bank Districts 
Bankura 6882 3958 3170 4077 4591 1314 1222 1534 4484 5795 6125 
Birbhum 4545 3441 2945 3423 3933 1550 1061 1322 4495 4853 5255 
Cooch Bihar 3387 2694 1878 6287 7014 902 1492 1798 2780 8413 8812 
Darjeeling 3149 1622 330 3273 3607 271 701 856 601 4186 4463 
Dinajpur*** 5359 4763 3650 7431 8217 2707 1838 2313 6356 9540 10529 
Jalpaiguri 6227 3648 2207 8282 9016 876 1693 2207 2953 10674 11222 
Puruliya 6259 4614 2678 4539 5366 455 1278 1588 3133 6180 6954 
Total (NRBD) 35808 24740 16858 37312 41744 8075 9285 11618 24802 49641 53360 
Total (West Bengal) 88567 58803 41969 74083 83233 31838 20599 26393 73670 100512 109623 

 Source: State of Environment Report on Water Resource and its Quality in West Bengal 2009 and Statistical Abstracts 1995-2004, West Bengal; Note:     NA - Data Not 
Available; 24-Parganas* includes North & South 24 Parganas; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and Dakshin Dinajpur  
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Table A.14: Deficit of Water for Agriculture in the Districts of West Bengal 

 

District 
Total area 
(sq. km) 

Cultivable 
area (sq. km) 

Culturable command area of 
minor irrigation, 2000-01 ha 

Culturable 
command 

area of 
major non-
monsoon 
irrigation 

(ha) 

% of cultivable area covered 
by minor irrigation (2000-01) 

% of cultivable 
area covered 

by major non-
monsoon 
irrigation 
(2004-05) 

Sum of %'s 
cultivable 

area 
covered by 

minor & 
major  non-

monsoon 
irrigation 

Deficit in 
non-

monsoo
n rainfall 
as % of 
annual 
rainfall 

Replenishable 
groundwater as 
percentage of 

average annual 
rainfall 

  Ground 
water 

Surface 
water 

Total Ground 
water 

Surface 
water 

Total 

River Bank Districts 

24-Parganas 14054 6691 118993 86316 205309 NA 42 23 23 NA 65 13 43 
Burdwan 7024 4915 168363 36410 204773 61747 34 7 61754 13 54 24 27 
Hoogly 3149 2302 93718 29581 123299 14984 41 13 14997 7 60 30 29 
Howrah 1467 941 8184 58326 66511 257 9 62 319 NA 71 29 13 
Malda 3733 2853 97477 24352 121829 NA 34 9 43 N.A 43 11 20 
Midnapore 14081 9127 211479 89601 3011089 24291 46 20 24311 4 70 24 31 
Murshidabad 5324 4089 170701 24834 195535 4033 42 6 4039 1 49 22 28 
Nadia 3927 3145 119775 18797 138572 NA 38 6 6 NA 44 35 31 
Total (RBD) 52759 34063 988690 368217 4066917 105312 287 145 105491 24 456 189 223 

Non-River Bank Districts 

Bankura 6882 3958 50966 102289 153255 28329 13 26 28355 7 46 -4 18 
Birbhum 4545 3441 50169 54946 105115 17423 15 16 17439 5 36 4 22 
Cooch Bihar 3387 2694 62944 8826 71770 NA 23 3 27 NA 27 -10 19 
Darjeeling 3149 1622 8144 14632 22776 NA 5 9 14 NA 14 -13 5 
Dinajpur 5359 4763 169369 31264 200633 NA 68 15 83 NA 83 5 41 

Jalpaiguri 6227 3648 45734 32280 78014 NA 13 9 21 NA 21 -12 12 
Puruliya 6259 4614 5003 102366 107369 7840 1 22 7862 2 25 -16 7 
Total (NRBD) 35808 24740 392329 346603 738932 53592 138 100 53801 14 251 -46 125 
West Bengal(Total) 88567 58803 1381019 714820 4805849 158904 424 245 159292 38 707 143 347 

Source: State of Environment Report on Water Resource and its Quality in West Bengal 2009; Note:  NA - Data Not Available       
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Table A.15: Agricultural Machinery and Implements in Numbers 

District 
Animal 

operated 
implements 

Plant protection 
equipments 

Hand operated 
implements 

Tractor and other power 
operated implements 

River Bank Districts 

24-Parganas* 134306 484059 245649 30878 

Burdwan 260505 208108 322668 41905 

Hoogly 78221 39173 184315 23793 

Howrah 2745 30 35211 3962 

Malda 120695 232802 138057 3611 

Midnapore** 501813 158813 540862 23184 

Murshidabad 205696 115415 210734 22068 

Nadia NA 336550 110051 5364 

Total (RBD) 1303981 1574950 1787547 154765 

Non-River Bank Districts 

Bankura 422754 249172 330542 6008 

Birbhum 344279 90435 244563 4609 

Cooch Bihar 116024 105848 89308 1127 

Darjeeling 25963 126457 95172 1036 

Dinajpur*** 280130 3323633 223810 3638 

Jalpaiguri 129802 564046 124883 1574 

Puruliya 368423 121600 155903 2910 

Total (NRBD) 1687375 4581191 1264181 20902 

West Bengal(Total) 2991356 6156141 3051728 175667 
Source: Directorate of Animal Resources & Animal Health, Government of West Bengal. Note: The figures for 2003 are projected; NA - Data Not Available; 24-Parganas* 
includes North & South 24 Parganas; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and Dakshin Dinajpur  
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Table A.16: Consumption of Fertilizers and Pesticides in West Bengal 

Year 

Total Fertilizer Consumption 
in tones 

Fertilizer Pesticide Consumption Ingredient 
Active 

N P K 

Consumption  
(in kg) per unit  

of Gross Cropped Area  
(kg/ha) 

Quantity 
consumed 

in MT 

Coverage 
(lakh 

hectares) 
Per ha in kg 

1980-81 167321 70844 44669 _ _ _ _ 
1990-91 411896 206782 134330 86.93 4040 46.48 0.47 
2000-01 561880 296959 226252 119.02 3180 49.00 0.44 
2001-02 586841 329785 261556 120.48 3170 52.00 0.42 
2002-03 562998 341244 263377 122.77 3780 53.00 0.38 
2003-04 581565 304177 230080 115.54 4000 51.00 0.44 
2004-05 630995 339615 290894 132.47 4100 51.23 0.42 
2005-06 611000 358000 271000 _ _ _ _ 
2006-07 678000 386000 301000 _ _ _ _ 
2007-08 685000 386000 304000 150 _ _ _ 

Source: Directorate of Agriculture, Government of West Bengal Bureau of Applied Economics & Statistics,    
Government of West Bengal - Statistical Abstract 2005 

 
Table A.17:  Use of Chemical Fertilizers in West Bengal Across Various Districts (in ‘000 

tones) 

District 1980-81 1990-91 2000-01 2007-08 
River Bank Districts 
24-Pgs 28174 73563 126840 119336 
Burdwan 41778 85790 118086 182587 
Hooghly 36590 76600 102312 143300 
Howrah 13929 41627 57902 17433 
Malda 13424 44240 43284 78734 
Midnapur 32337 87734 162946 210550 
Murshidabad 24003 55143 51623 131943 
Nadia 24235 52510 51091 86237 
Total 214470 517207 714084 970120 
Non-River Bank Districts 
Bankura 13202 34549 54555 80884 
Birbhum 19473 54411 64603 89480 
CoochBehar 6805 32984 58034 38378 
Darjeeling 3349 15146 32223 48919 
Dinajpur 14949 39323 60871 91064 
Jalpaiguri 4832 23709 53768 42910 
Purulia 6114 27579 46948 12983 
Total 68724 227701 371002 404618 
West Bengal 283194 744908 1085086 1374738 

Source: Directorate of Agriculture, Govt of WB. 
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Table A.18:  Total Main Workers and Its Percentage Distribution in West Bengal and India 

             
Category 

Rural Urban Total 
Person Male Female Person Male Female     Person Male Female 

Main workers 16106580 13551865 2554715 6217003 5943106 973897 23023583 19494971 3528612 

Percentage distribution  of Main Workers 

I. Cultivators 19.53 17.95 1.58 0.25 0.21 0.09 19.79 18.17 1.62 
II. Agricultural 
labourers 19.3 15.48 3.32 0.34 0.29 0.05 19.64 16.26 3.38 

III. Household 
industries 4.72 2.42 2.30 1.52 0.96 0.56 6.24 3.38 2.86 

IV. Other 
workers 26.40 22.51 3.09 27.92 24.35 3.52 54.32 46.95 7.47 

Source: Census Reports: Economic Review 2008-09 Government of West Bengal 
 

Table A.19: Number of Workers in West Bengal Across Various Districts  

District Cultivators Agricultural labours Main workers Marginal workers 

River Bank Districts 

24-Parganas* 300930 406931 2623352 364808 

Burdwan 361687 734022 1902334 548907 

Hoogly 277901 452114 1528040 331447 

Kolkata 6376 4378 1623779 93955 

Howrah 74935 146492 1224972 213902 

Malda 279276 411862 967143 373563 

Midnapore** 1054924 1192363 2530112 1220945 

Murshidabad 375172 561874 1672311 332863 

Nadia 320464 375541 1405724 209981 

Total (RBD) 3051665 4285577 15477767 3690371 

Non-River Bank Districts 

Bankura 439957 503214 944216 483056 

Birbhum 260955 416949 831699 296798 

Cooch Bihar 361840 285426 754311 212394 

Darjeeling 88194 58350 478851 90591 

Dinajpur*** 466545 593039 1187670 360582 

Jalpaiguri 269944 230163 1025433 277703 

Puruliya 352712 406223 645506 481982 

Total (NRBD) 2240147 2493364 5867686 2203106 

West Bengal (Total) 5291812 6778941 21345453 5893477 
Source: Census of India, 2001 Government of India. Note: 24-Parganas* includes North & South 24 Parganas; 
Midnapore** includes East & West Midnapore;  Dinajpur*** includes Uttar and Dakshin Dinajpur  
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Table A. 20:  Area under Principal Crops (Food Grains) in West Bengal (Area in '000 ha; Production 
in 000 tones) 

Sl. No. Crops 1980-81 1990-91 2000-01 2004-05 2005-06 2006-07 2007-08 
Food grains : Cereals - 

1. Rice 5176.2 5812.9 5435.3 5783.6 5782.9 5687.0 5719.8 
 (i) Aus 615.1 610.3 394.0 320.8 288.1 283.9 281.6 
 (ii) Aman 4214.6 4306.5 3639.5 4086.4 4112.9 4001.9 3926.6 
 (iii) Boro 346.5 896.1 1401.8 1376.4 1381.9 1401.2 1511.6 

2. Wheat 283.0 269.1 426.0 400.1 366.7 350.6 352.6 
3. Barley 35.4 10.3 3.5 2.4 2.4 2.9 2.0 
4. Maize 52.6 64.6 35.3 64.6 71.8 85.4 77.2 
5. Other Cereals 27.8 24.9 18.3 17.7 17.4 17.9 17.9 

Total Cereals 5575.0 6181.8 5918.4 6268.4 6241.2 6143.8 6169.5 
Pulses - 

6. Gram 96.2 25.6 54.7 38.0 40.0 31.2 25.1 
7. Tur (Arhar) 22.6 5.8 8.9 1.5 1.8 2.0 1.1 
8. Mung 29.2 15.5 1.2 11.7 11.5 12.6 16.5 
9. Masur 94.6 73.8 76.0 62.7 61.5 64.2 58.7 

10. Khesari 134.7 44.8 40.4 35.0 33.3 32.2 33.5 
11. Other Pulses 147.0 148.5 83.3 77.5 74.5 77.4 66.0 

Total Pulses 524.3 314.0 274.5 226.4 222.6 219.6 200.9 
Total Food grains 
(Total Cereals+ Total Pulses) 6099.3 6495.8 6192.9 6494.8 6463.8 6363.4 6370.4 

Sources: (1) Directorate of Agriculture, Evaluation Wing, Govt. of West Bengal (2) Tea Board.  (P) Provisional; (a) '000 bales of 
180 kg each; (c) '000 kg; (b) Figure related to calendar year 

 
Table A. 21:  Area under Principal Crops (Non-Food Grains) in West Bengal (A in '000 ha; P in 000 

tones) 

Sl. No. Crops 1980-81 1990-91 2000-01 2004-05 2005-06 2006-07 2007-08 
Non - Food Grains : Oilseeds 

1 Rapeseed and Mustard 131.1 378.1 436.0 457.5 421.5 421.5 407.5 
2 Linseed 67.8 8.5 11.9 5.3 6.7 5.0 5.9 
3 Sesame (Til) 108.1 99.3 107.2 148.3 148.6 200.4 203.1 
4 Sunflower 2.2 0.6 0.2 8.5 12.5 13.7 16.0 
5 Other Oilseeds 8.2 26.7 43.3 53.5 54.2 62.8 74.9 

 Total Oilseeds 317.4 513.2 598.6 673.1 643.5 703.4 707.4 
Fibers 

6 Jute 610.4 500.2 613 569.2 558.9 594.9 609.8 
7 Mesta 44.4 9.1 10.9 8.6 10.4 9.6 7.4 
8 Other Fibers 2.1 2.0 2.7 2.5 2.8 7.0 9.3 

Total Fibers 656.9 511.3 626.6 580.3 572.1 611.5 626.5 
Miscellaneous Crops : 

9 Sugarcane 14.3 12.2 21.6 15.6 15.0 16.6 16.9 
10 Potato 115.6 194.5 299.7 320.6 354.5 407.9 400.8 
11 Tobacco 18.9 12.7 10.5 15.1 13.9 12.0 11.7 
12 Tea 93.5 101.2 107.5 114 114.5 114.8 (P) 114.8 (P) 

Sources: (1) Directorate of Agriculture, Evaluation Wing, Govt. of West Bengal (2) Tea Board;  (P) Provisional; (a) 
'000 bales of 180 kg each; (c) '000 kg; (b) Figure related to calendar year 
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Table A.22: Yield Rates of Some Selected Crops in West Bengal and India 

Crops 
1980-81 1990-91 2000-01 2005-06 2006-07 2007-08 

WB India WB India WB India WB India WB India WB India 
Rice 1442 1336 1795 1740 2287 1901 2509 2102 2593 2131 (R) 2573 2203 
Wheat 1672 1630 1970 2281 2485 2778 2109 2619 2281 2708 (R) 2602 2785 
Gram 578 657 584 712 917 744 1024 815 768 845 (R) 983 780 
Jute 1310 1245 1978 1833 2182 2026 2572 2362 2545 2342 (R) 2425 2246 
Rapeseed & 
Mustard 605 560 889 904 956 935 909 1117 803 1099 (R) 888 1009 

Potato 17 13 23 16 26 18 21 17 12 15 25 _ 

Tea 1424 
(b) 

1491 
(b) 

1480 
(b) 

1794 
(b) 

1689 
(b) 

1682 
(b) 

1899 
(R) 

1708 
(R) 

2091 
(P) 

1716 
(P) 

1983 
(P) 

1664 
(P) 

Source: Directorate of Agriculture, Evaluation Wing, Government of West Bengal 

Table A.23:  Agricultural Production in West Bengal Across Various Districts 
 (Production in thousand tones) 

 

District 1980-81 1990-91 2000-01 2006-07 2007-08 2008-09 

River Bank Districts 

24-Parganas* 1927 2376 3129 3344 3164 3382 
Burdwan 2057 2855 3186 3950 3733 3767 
Hoogly 1049 1225 1017 1703 1694 1762 
Howrah 319 470 453 490 522 416 
Malda 773 1266 1377 1271 1335 1643 
Midnapore** 2578 3117 5278 5758 5382 5496 
Murshidabad 1200 1990 1960 2745 3036 2861 
Nadia 797 1660 1687 1639 1747 1837 

Total (RBD) 10700 14959 18087 20900 20613 21164 

Non-River Bank Districts 

Bankura 1228 1733 2033 2307 2366 2069 
Birbhum 1270 1688 1784 2599 2669 2654 
Cooch Bihar 608 865 1149 1023 1220 1142 
Darjeeling 198 242 229 217 246 259 
Dinajpur*** 1205 1694 2432 2427 2739 2860 
Jalpaiguri 639 550 883 955 879 912 
Puruliya 716 807 1032 1521 1568 1531 

Total (NRBD) 5864 7579 9542 11049 11687 11427 

West Bengal(Total) 16564 22538 27629 31949 32300 32591 
Source: Directorate of Agriculture, Evaluation Wing, Government of West Bengal. Note: 24-Parganas* includes 
North & South 24 Parganas; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and 
Dakshin Dinajpur 
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Table A.24:  Area of Production under Rice and Wheat in West Bengal Across Various 
Districts  (in thousand hectares) 

District 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 

River Bank Districts 

24-Pgs* 639.80 705.30 699.80 690.50 9.00 9.50 16.80 9.00 

Burdwan  549.40 560.00 582.60 666.50 10.40 2.70 6.30 2.00 

Hooghly 253.20 275.30 199.30 305.70 6.40 0.80 1.60 1.60 

Howrah 90.30 133.00 113.30 115.30 0.80 0.10 1.00 0.10 

Malda 202.90 263.80 221.70 221.70 24.60 37.60 49.40 44.40 

Midnapur** 903.30 1024.90 1108.50 1125.70 8.80 5.60 30.10 5.00 

Murshidabad 302.60 353.90 224.10 398.40 86.70 92.20 135.50 101.80 

Nadia  208.40 285.00 229.20 277.20 44.00 41.50 60.40 35.90 

Total 3149.90 3601.20 3378.50 3801.00 190.70 190.00 301.10 199.80 

Non-River Bank Districts 

Bankura  380.90 434.80 395.60 371.10 10.20 7.80 8.80 3.90 

Birbhum 356.60 376.70 318.20 394.00 20.50 14.20 26.90 34.90 

Cooch Behar 272.70 305.70 291.90 309.80 12.60 13.60 49.80 16.60 

Darjeeling 43.10 55.30 34.20 32.20 1.50 3.70 3.30 2.00 

Dinajpur*** 457.30 477.80 493.90 489.80 37.00 28.00 47.70 41.50 

Jalpaiguri 264.70 275.40 260.80 235.50 8.80 10.60 26.60 15.90 

Purulia  251.00 285.00 262.20 301.00 1.70 1.20 2.90 0.90 

Total 2026.30 2210.70 2056.80 2133.40 92.30 79.10 166.00 115.70 

West Bengal 5176.20 5811.90 5435.30 5934.40 283.00 269.10 467.10 315.50 
Source: Agriculture Evaluation Wing, Government of India; Note: 24-Parganas* includes North & South 24 
Parganas; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and Dakshin Dinajpur 
 
Table A.25:  Area, Production and Yield rate of Food grains in West Bengal AcrossVarious 
  Districts 

Food grains 

 
District 

Area (in thousand ha.) Production (in thousand tons) Yield rate (in kgs. per ha.) 

1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 
River Bank Districts 

24-Parganas* 700 743 738 699 964 1188 1566 1693 2800 3355 4290 4774 

Burdwan 578 566 595 669 1028 1428 1593 1884 1780 2522 2679 2804 

Hoogly 268 277 202 308 525 613 508 881 1958 2212 2512 2859 

Howrah 107 138 115 115 160 235 227 208 1496 1705 1977 1786 

Malda 309 374 314 277 NA NA NA NA NA NA NA NA 

Midnapore** 969 1054 1923 1129 1609 1834 1695 1338 2445 2410 3817 3827 

Murshidabad 513 504 421 507 386 633 689 821 1249 1693 2195 2762 

Nadia 356 405 347 316 600 995 980 1430 1169 1974 2328 2628 

Average  (RBD) 475 508 582 503 659 866 907 1032 1612 1984 2475 2680 

Table Continued to next page … … … … 
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… … … … Table continued from previous page 

Food grains 

 
District 

Area (in thousand ha.) Production (in thousand tons) Yield rate (in kgs. per ha.) 

1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 

Non-River Bank Districts 

Bankura 402 449 407 376 523 727 795 988 1493 1923 2283 2516 

Birbhum 408 400 366 429 614 867 1017 1034 1528 1932 2499 2753 

Cooch Bihar 295 332 328 329 635 844 892 1327 1557 2108 2438 2977 

Darjeeling 86 105 64 62 99 121 115 129 1148 1151 1790 2048 

Dinajpur*** 542 529 556 561 662 836 1091 1337 2310 2548 3478 4043 

Jalpaiguri 287 296 297 263 N.A N.A 495 536 N.A N.A 2199 2458 

Puruliya 280 324 299 310 N.A N.A 1385 1819 N.A N.A 2285 2569 

Average (NRBD) 329 348 331 333 362 485 827 1024 1148 1380 2425 2766 

Average West Bengal 407 433 465 423 520 688 870 1028 1396 1702 2451 2720 

Source: Directorate of Agriculture, Evaluation Wing, Government of West Bengal. Note: 24-Parganas* includes 
North & South 24 Parganas; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and 
Dakshin Dinajpur 
 

Table A.26:  Area, Production and Yield Rate of Cereals in West Bengal AcrossVarious 
  Districts 

Cereals 

  Area in thousand ha Production in thousand tons Yield rate in kg per ha. 
District 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 

River Bank Districts 

24-Parganas* 649 714 717 699 940 1177 1548 1677 2957 3466 4381 4882 
Burdwan 561 563 589 669 1021 1426 1587 188 1820 2532 2694 2813 
Hoogly 260 276 201 308 521 612 507 880 2008 2217 2526 2863 
Howrah 91 133 114 115 153 233 226 207 1678 1746 1981 1794 
Malda 253 315 278 277 349 595 659 803 1374 1889 2374 2904 
Midnapore** 914 1032 1124 1129 1273 1540 2616 2745 1394 1492 4662 4744 
Murshidabad 404 451 362 507 554 965 924 1407 1371 N.A N.A N.A 
Nadia 255 332 290 316 355 780 799 891 2141 2553 2754 2162 
Average  (RBD) 423 477 459 503 646 916 1108 1100 1843 1987 2672 2770 

Non-River Bank Districts 

Bankura 394 446 406 376 610 856 1051 1034 1549 1940 2504 2754 
Birbhum 379 392 346 429 621 839 875 1312 1638 2140 2536 3055 
Cooch Bihar 287 323 318 329 299 427 568 566 1041 1323 1786 1720 
Darjeeling 85 104 62 62 N.A N.A 493 535 N.A N.A 2229 2416 
Dinajpur*** 502 506 543 561 681 957 830 1020 2317 2808 4051 4663 
Jalpaiguri 279 290 290 263 315 272 437 454 1131 937 1507 1722 
Puruliya 262 303 280 310 351 390 509 759 1337 1285 1817 2445 

Average (NRBD) 313 338 321 333 411 534 680 811 1288 1490 2347 2682 

Average West Bengal 372 412 395 423 536 738 909 965 1584 1755 2520 2729 
Source: Directorate of Agriculture, Evaluation Wing, Govt. of West Bengal. Note: 24-Parganas* includes North & South 24 
Parganas;  Midnapore** includes East & West Midnapore;  Dinajpur*** includes Uttar and Dakshin Dinajpur; NA - Stands 
for Data Not Available 
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Table A.27:  Area, Production and Yield rate of Pulses in West Bengal Across Various  
  Districts 

Pulses 

  Area in thousand  ha Production in thousand tons Yield rate in kgs. per ha 

District 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 

River Bank Districts 

24-Parganas* 50 38 22 22 24 12 17 15 940 815 1597 1383 

Burdwan 17 3 5 3 8 1 6 2 447 497 1110 552 

Hoogly 268 277 202 308 3 1 1 1 393 539 662 773 

Howrah 16 5 0 1 7 2 0 1 429 494 952 795 

Malda 56 59 36 21 37 39 30 18 665 650 820 868 

Midnapore** 56 22 21 13 16 19 20 4 286 860 1980 819 

Murshidabad 109 53 59 37 46 30 56 29 420 558 591 785 

Nadia 101 74 57 36 44 50 44 27 432 673 774 760 

Average (RBD) 84 66 50 55 23 19 22 12 502 636 1061 842 

Non-River Bank Districts 

Bankura 8 3 1 0 4 1 1 0 468 516 705 787 

Birbhum 29 9 20 16 14 5 17 15 498 626 832 937 

Cooch Bihar 295 332 328 336 5 6 7 4 580 607 663 618 

Darjeeling 1 1 2 1   2 1   598 577 

Dinajpur*** 40 23 13 6 21 12 6 4 1133 1035 1152 1280 

Jalpaiguri 8 5 7 4 5 3 4 2 570 603 672 527 

Puruliya 17 21 19 16 7 14 7 7 415 66 660 388 

Average (NRBD) 57 56 56 54 8 6 6 5 523 493 755 731 

Average West Bengal 71 62 53 55 16 13 15 9 512 569 918 790 
Source: Directorate of Agriculture, Evaluation Wing, Government of West Bengal. Note: 24-Parganas* includes 
North & South 24 Parganas; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and 
Dakshin Dinajpur 

 

Table A.28: Area, Production and Yield rate of Rice in West Bengal Across Various Districts 

Rice 

  Area in thousand ha Production in thousand tons Yield rate in kgs. per ha 
District 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 

River Basin Districts 

24-Parganas* 640 714 700 667 923 1157 1508 1657 2954 3470 4376 4896 
Burdwan 549 560 583 636 1003 1420 1571 1876 1825 2534 2697 2815 
Hoogly 253 275 119 302 509 611 504 876 2011 2218 2527 2866 
Howrah 90 133 113 118 1514 233 224 207 1677 1747 1979 1795 
Malda 203 264 222 147 287 492 523 657 1416 1866 2360 2962 
Midnapore** 903 1025 1108 1046 1256 1529 2584 2737 1390 1492 4665 4746 
Murshidabad 303 354 224 398 422 785 548 1124 87 92 136 258 
Nadia 208 285 229 241 281 695 650 800 1347 2439 2836 2884 

Average  (RBD) 394 451 412 444 774 865 1014 1242 1588 1982 2697 2903 
Table Continued to next page … … … … 
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… … … … Table continued from previous page 
Rice 

  Area in thousand ha Production in thousand tons Yield rate in kgs. per ha 
District 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 1980-81 1990-91 2000-01 2008-09 

Non-River Bank Districts 

Bankura 381 435 396 417 593 844 993 1026 1556 1941 2511 2764 
Birbhum 357 377 318 394 586 813 797 1212 1643 2158 2503 3078 
Cooch Bihar 273 306 292 294 278 402 517 500 1018 1315 1772 1615 
Darjeeling 43 55 34 32   467 502   2218 2412 
Dinajpur*** 0 0 494 479 539 833 682 729 2289 2776 3769 4435 
Jalpaiguri 265 275 261 236 295 250 384 391 1113 907 1473 1662 
Puruliya 251 285 262 314 343 373 475 744 1368 1307 1812 2472 

Average (NRBD) 224 248 294 309 376 502 616 729 1284 1486 2294 2634 

Average West Bengal 315 356 357 381 589 696 828 1003 1446 1751 2509 2777 
Source: Directorate of Agriculture, Evaluation Wing, Government of West Bengal. Note: 24-Parganas* includes 
North & South 24 Parganas; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and 
Dakshin Dinajpur 
 
Table A.29:  Total Number of Livestock and Poultry in West Bengal Across Various 

Districts  

District 
Total Livestock Total Poultry 

1972 1982 2003 2007 1972 1982 2003 2007 

River Bank Districts 

24-Pgs* 2599209 4706037 3897836 4492983 3083379 5755087 9146957 12961961 

Burdwan 1705819 2673286 3329912 3701702 1481503 2073583 5004744 6429429 

Hooghly 675709 1438240 1842076 1865685 376790 1663017 2516338 3116070 

Howrah 463730 718565 581734 596230 720409 1245768 1063795 1392115 

Malda 936300 1583622 1547269 1933732 701594 1303043 2412470 3282042 

Midnapore** 2717180 4410886 5491896 6159861 1651222 3433780 6064881 9638942 

Murshidabad 1253943 2019267 3024300 3658709 1411196 2222829 5471013 5167809 

Nadia 893380 1713203 1612653 2002652 743097 1882813 2807473 2844168 

Total 11245270 19263106 21327676 24411554 10169190 19579920 34487671 44832536 

Non-River Bank Districts 

Bankura 1623240 2237600 2548281 2779169 915888 1429777 2964836 3880710 

Birbhum 1285956 1641428 2125056 2502876 1005849 1844844 3580657 4223131 

CoochBehar 946797 1285343 1614689 1830308 438370 783720 1667453 1655786 

Darjeeling 306404 4331709 599168 695064 303883 559270 673026 953032 

Dinajpur*** 1287641 1868491 2579421 2738961 997000 2035746 3604328 3574542 

Jalpaiguri 1037154 1230318 1726436 1892418 704639 1136091 1996697 2143252 

Purulia 1316184 1736790 1949082 2250647 900447 1268566 2074056 2601303 

Total 7803376 14331679 13142133 14689443 5266076 9058014 16561053 19031756 

West Bengal 19048646 33594785 34469809 39100997 15435266 28637934 51048724 63864292 
Source: Directorate of Agriculture, Evaluation Wing, Government of West Bengal. Note: 24-Parganas* includes 
North & South 24 Parganas; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and 
Dakshin Dinajpur 



49 

Table A.30: Revenue and Expenditure of Forest of West Bengal (in Lakh) 

Year Revenue Expenditure Profit Growth 
1980-81 1576.05 1805.02 -228.97 - 
1990-91 3394.09 7252.00 -3857.91 -1.5849 
2000-01® 6577.36 17915.42 -11338.1 -0.19389 
2007-08 15215.35 26612.24 -11396.9 -0.00052 

Sources: (1) The Principal Chief Conservator of Forest, Government of West Bengal;  (2) Forest Development 
Corporation Ltd., Govt. of West Bengal 
 
Table A.31:  Out-turn of Forest Produce in West Bengal Across Various Districts (‘000 

cubic meters) 

State/District Item 1980-81 1990-91 2000-01 2003-04 2004-05 2005-06 2006-07 2007-08 
River Bank Districts 

24-Pgs* 
Timber 2.2 11.5 0.1 - 0.1 0.2 - 0.87 

Firewood 11.2 7.5 0.3 0.4 0.1 0.1 - 0.02 

Burdwan 
Timber 4.3 4 2.9 2.8 1.3 1.6 1.1 12.15 

Firewood 16.3 5.5 6.3 18.4 10.9 10.6 9.7 9.5 

Hooghly 
Timber (a) (a) (a) 0.1 - - - - 

Firewood (a) (a) (a) - - - - - 

Howrah 
Timber   2.3 - 0.1 - - 0.04 

Firewood (a)  0.2 - - - - - 

Malda 
Timber 0.2 0.8 0.5 - 0.5 - 0.4 0.85 

Firewood 0.2 0.1 - 0.1 - - 0.1 0.11 

Midnapur** 
Timber 41.7 0.2 17.8 13.6 28 3.1 4.3 156.51 

Firewood 149 2.4 97.1 116.4 165.4 67.2 47.8 85.99 

Murshidabad 
Timber (b) (b) (b) (b) (b) (b) (b) (b) 

Firewood (b) (b) (b) (b) (b) (b) (b) (b) 

Nadia 
Timber 1.6 0.5 0.1 - 0.5 0.7 0.3 0.97 

Firewood 1.4 1 - 0.1 0.1 0.6 0.6 0.47 

Total 
Timber 50.00 17.00 23.70 16.50 30.50 5.60 6.10 171.39 

Firewood 178.10 16.50 103.90 135.40 176.50 78.50 58.20 96.09 
Non-River Bank Districts 

Bankura 
Timber 13.5 1 22.1 29.3 21.9 6 5.7 17.85 

Firewood 40.4 3 68.9 112.9 135.5 53.5 16 143.52 

Birbhum 
Timber 1 0.3 2.1 1.3 8.6 0.2 1.3 0.81 

Firewood 2.5 - 6 5 3.7 1.4 2.2 0.01 

Cooch Behar 
Timber  11.7 3.4 5.8 0.2 2.9 0.6 0.24 

Firewood  15.1 31.7 1.2 - 0.9 - - 

Darjeeling 
Timber 10.5 21.1 12.3 12.7 14.3 10.7 8.3 6.72 

Firewood 14.7 33.6 8.4 22.1 17.4 7.5 4.3 4.27 

Dinajpur*** 
Timber (c) (c) 2.3 0.6 0.9 0.3 0.4 - 

Firewood (c) (c) - 0.1 - - - - 

Jalpaiguri 
Timber 112.8 37.2 19.3 59.6 22.3 27.8 38.1 10.96 

Firewood 165.8 130.7 14.6 14.6 20.6 14.8 23.7 4.37 

Purulia 
Timber 1.2 - 3 4.8 15.2 0.9 0.5 23.61 

Firewood 3.8 11.7 16.9 15.4 12.9 10.7 19.1 13.76 

Total 
Timber 139.00 71.30 64.50 114.10 83.40 48.80 54.90 60.19 

Firewood 227.20 194.10 146.50 171.30 190.10 88.80 65.30 165.93 

West Bengal 
Timber 189.00 189.00 88.30 88.20 130.60 113.90 54.40 61 

Firewood 405.30 210.60 250.40 306.70 366.60 167.30 123.50 262.02 
Source: Principal Chief Conservator of Forests, Government of West Bengal. Notes: 24-Parganas* includes North & South 24 
Parganas ; Midnapore** includes East & West Midnapore; Dinajpur*** includes Uttar and Dakshin Dinajpur;  (a) The forest 
area of Hooghly, Murshidabad, and  Uttar & Dakshin Dinajpur district are included in Burdwan, Nadia, and Malda districts 
respectively.; (1) “Timber" includes plywood, match wood, other timber and poles, upto 2004-05. (2)  "Firewood" includes 
quantity of firewood required for production of charcoals, other firewood and pulp wood upto 2004-05. (3) For 2005-06 
and 2006-07 Timber does not include any other wood. Firewood does not include pulpwood. 
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Preface 
 

In exercise of the powers conferred by sub-sections (1) and (3) of Section 3 of the Environment 
(Protection) Act, 1986 (29 of 1986), the Central Government has constituted National Ganga 
River Basin Authority (NGRBA) as a planning, financing, monitoring and coordinating authority 
for strengthening the collective efforts of the Central and State Government for effective 
abatement of pollution and conservation of the river Ganga. One of the important functions of 
the NGRBA is to prepare and implement a Ganga River Basin Management Plan (GRBMP).  
 
A Consortium of 7 Indian Institute of Technology (IIT) has been given the responsibility of 
preparing Ganga River Basin Management Plan (GRBMP) by the Ministry of Environment and 
Forests (MoEF), GOI, New Delhi.  Memorandum of Agreement (MoA) has been signed between 
7 IITs (Bombay, Delhi, Guwahati, Kanpur, Kharagpur, Madras and Roorkee) and MoEF for this 
purpose on July 6, 2010. 

 
This report is one of the many reports prepared by IITs to describe the strategy, information, 
methodology, analysis and suggestions and recommendations in developing Ganga River Basin 
Management Plan (GRBMP). The overall Frame Work for documentation of GRBMP and 
Indexing of Reports is presented on the inside cover page. 
 
There are two aspects to the development of GRBMP. Dedicated people spent hours discussing 
concerns, issues and potential solutions to problems. This dedication leads to the preparation 
of reports that hope to articulate the outcome of the dialog in a way that is useful. Many 
people contributed to the preparation of this report directly or indirectly. This report is 
therefore truly a collective effort that reflects the cooperation of many, particularly those who 
are members of the IIT Team. A list of persons who have contributed directly and names of 
those who have taken lead in preparing this report is given on the reverse side. 
 

Dr Vinod Tare 
Professor and Coordinator 

Development of GRBMP 
IIT Kanpur 
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1. Preamble 
Agriculture is the main source of livelihood of a majority of rural population in the Ganga River 
Basin. As per the National Sample Survey (NSS) 68th Round (2011-12), 62.37% of total workforce 
in Bihar, 52.41% in Uttar Pradesh, 48.96% in Uttarakhand and 39.23% in West Bengal directly 
depend on agriculture. The Ganga river, being a perennial source of water, facilitates both 
surface and groundwater irrigation in the basin.  Since, the scope of bringing more area under 
cultivation is limited due to rising land demand for non-agricultural uses, such as, urbanization 
and industrialization, future requirement of agricultural commodities, including food, may be 
met by intensive use of land, water and other resources which would have some implications in 
terms of degradation of soil and water resources. Green revolution technology, though has 
made significant contribution to transform agriculture from the food-deficit economy to food-
surplus one and substantially raised farm production, productivity and income, it has no longer 
remained ‘green’ and its environmental and ecological consequences have now become quite 
obvious. The high input-intensive farm practices followed by farmers in the basin have caused 
depletion in the groundwater table, increase in input cost, deterioration in the quality of soil 
and water and increased credit requirement and consequently rising indebtedness among 
farmers. Therefore, basic issue for the GRBMP is how to achieve ever-green and sustainable 
agricultural development without adversely affecting soil, water, ecology and environment. 
Keeping these aspects in view, there is strong need to introduce changes in the existing 
agricultural practices and encourage farmers to adopt sustainable agricultural practices. The 
proposed sustainable agriculture mission, synergized with other missions, intends to reduce the 
water resource consumption and pollution and improve rural livelihood by way of promoting 
sustainable agricultural practices in the basin. 
 

2. Objectives of the Mission 
 Develop farming systems that widen livelihood opportunities; conserve soil, water, and 

other natural resources; protect environment, ecology and biodiversity; reduce farmers’ 
dependence on external inputs; ensure food security; and improve human health and 
safety. 

 Enhance water-use efficiency and reduce non-point sources of water pollution. 
 

3. Emerging Issues 
The adverse effects of on-going agricultural practices in the basin on soil fertility and quality of 
water have already been considerably documented in the literature. For instance,  excessive 
use of chemical fertilizers and pesticides was found to have polluted both surface and 
groundwater and became the major non-point source of pollution of river water resources, 
thus adversely affecting the aquatic lives and livelihood of people directly depending upon the 
river resources. Further, the intensive use of fertilizers, pesticides, and weedicides not only 
caused degradation of natural resources but also adversely affected human and animal health. 
Exponential growth of tube-wells in the basin has caused serious depletion in the ground water 
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table and consequently the quality of water1.  Groundwater irrigation is preferred on the 
grounds of equity, efficiency, productivity and private investment. But due to the government 
policies related to agricultural credit, subsidy, inputs, and energy and absence of effective 
regulation, its sustainability has become one of the major concerns in the basin. Availability of 
subsidized electricity and flat rate system of power encouraged farmers to over-exploit the 
groundwater, as the marginal cost of drawing water from electrified tube-wells is almost zero.  
 
As per the Working Group Report on “Natural Resource Management” (Government of India, 
2007a), cost of soil degradation in India during 1980s and 1990s ranged from 11 to 26 percent 
of gross domestic product (GDP). The land has become addicted to high doses of chemical 
fertilizers. Absence of the network of reliable advice and soil-testing facilities has also 
contributed to the indiscriminate, overdose and unsafe use of chemicals. Use of farm yard 
manure and green manure has declined due to various reasons, such as decline in draught 
animals and change in the cropping pattern from legume crops to rice, wheat, sugarcane and 
other commercial crops2. The key issues are how to reduce water consumption and water 
pollution in agriculture and protect livelihood of small and marginal farmers who constitute 
more than 90% of total farmers in the basin. Can alternative agricultural practices (such as 
organic farming) generate more income and employment opportunities in agriculture on 
sustainable basis and improve river health and consequently health of human, animals, and 
plants in the basin? What kinds of institutional, technological, market and financial support 
related interventions are required for sustainable agriculture? Can organic farming ensure food 
security and sustain farmers’ livelihood?  What are the key factors that would determine the 
shift of farmers towards sustainable agriculture?  What are the demand and supply side 
constraints to the promotion of organic farming? How to estimate positive externality of 
organic farming in terms of environment and health and compensate farmers accordingly?  
What types of changes are needed in the supply chain management for organic products? How 
to remove the knowledge-deficit in agriculture? And, of course, what could be the action plan 
to accomplish the desired results? These are some of the important issues that need to be 
addressed through the mission interventions. The proposed sustainable agriculture mission 
should address the following issues: 
 
3.1.  Reduction in Water Consumption and Increase in Water Use Efficiency in 
 Agriculture 
Water is the most precious resource which has competing uses in agriculture, domestic sector, 
industry and ecological services. Traditionally, agriculture is main consumer of water (more 
than 80% of total water consumption). How to reduce water consumption per unit of output 
produced and improve the water use efficiency in agriculture is the key policy concern. Saving 
in irrigation water implies saving of energy and reduction in the environmental pollution. Due 
to fast growth of tube-wells, groundwater has become the major source of irrigation. For 
example, groundwater constituted  80% of total gross area irrigated (GIA) in the Middle Ganga 

                                                           
1 See IIT Consortium’s GRBMP reports on agriculture for more details. 
2  For example, three crops—sugarcane, wheat and paddy together constituted 68.8% of GCA, and 83% of GIA in 

Uttar Pradesh in 2007-08.  
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Basin in 2007-08.  Figure 1 also highlights that the share of canal irrigation in the total GIA has 
significantly declined over the period, while share of tube-wells/wells has tremendously 
increased. Number of pump-sets per 1000 ha of gross cropped area (GCA) in the basin has risen 
from mere 30 in 1980-81 to 125 by 2007-08 and this fourfold increase has serious medium- and 
long-term implications for sustainability of groundwater3. 
 

 
Figure 1:   Trends in Gross Irrigated Area by Sources of Irrigation and Number of  Pump 

 Sets in Operation in Uttar Pradesh 
 

As is evident from Figure 2, since 1950-51 till 2007-08, cropping pattern has shifted towards 
water intensive crops viz. paddy, sugarcane and wheat which jointly shared 83 percent of GIA, 
implying that vast quantity of water could be saved through diversification of cropping pattern 
towards less water intensive crops.  
 
3. 2. Chemicalization of Agriculture and Non-point Source of Water Pollution 
Green revolution which essentially rode on the package of chemical fertilizers, high yielding 
variety seeds, pesticides and weedicides, along with the improved irrigation facilities, has 
transformed agriculture to the extent that India moved away from a food deficient to food 
surplus country. However, as indicated earlier, it has also led to the overuse of the ground and 
surface water, along with avoidable gross wastage of energy through the installation of an ever 
increasing number of power inefficient agricultural pump-sets4. The increasing doses of 
chemical fertilizers and other inputs have also become non-point sources of water pollution. 
Consumption of chemical fertilizer has increased over time.  Figure 3 displays trends in chemical 
fertilizer consumption in the Middle Ganga Basin wherefrom it is evident that there has been 

                                                           
3 Data given for the Middle Ganga Basin is only for the purpose of illustration. For more details, state-wise reports 

on agriculture may be consulted. 
4 See GRBMP reports on agriculture for more details. 
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tremendous increase in its use during the post-green revolution period with Nitrogen 
constituting more than 75% of the total fertilizer use. 
 

 
 

Figure 2: Percentage Share of major crops in the total GIA in Uttar Pradesh 

   
Figure 3:  Trends in Chemical Fertilizer Consumption in the Middle Ganga Basin   
 (Uttar  Pradesh)  
 
Within the Middle Ganga Basin, the North Upper Ganga Plains region has demonstrated highest 
intensity of fertilizer consumption, followed by South Upper Ganga Plains and the Eastern 
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Region (Figure 4). This implies that chemicalization of agriculture varies significantly across 
regions of the Gang Basin.  

 
Figure 4:  Region-wise Trends in per hectare use of Chemical Fertilizer 

Three important crops of the Middle Ganga Basin, namely wheat, paddy and sugarcane 
consume more than 75% of total chemical fertilizer used in agriculture in the basin. Pesticide 
use in agriculture varies across years recorded highest at 362 g/ha in 1994  and lowest at 163 
g/ha  in 1983. 

 
Figure 5: Trends in Consumption of Pesticides in Uttar Pradesh 

 
Increasing use of chemicals for raising production and productivity has not only started 
backfiring in terms of increasing salinity and degradation of land, it may further necessitate 
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more use of chemicals in order to maintain production and productivity of the land. This may 
seriously jeopardize health and safety of human beings and other living creatures directly or 
indirectly dependent on agriculture and may further vitiate quality of the ground and surface 
water as a consequence of run-off. Indiscriminate use of these chemical nutrients has adverse 
effects on the physical, biological and chemical properties of the soil and water resources 
(Greenpeace, 2011).   
 
3.3. Slow Pace of Diversification 
Slow pace of crop diversification is a critical issue as far as sustainability of agriculture is 
concerned. For instance, area under wheat, paddy and sugarcane has significantly increased, 
jointly accounting about 69% of GCA.  Wheat alone constitutes about 37% of the GCA (Figure 
6). There is need to diversify the agriculture in favour of other remunerative and water saving 
crops as the rice-wheat system of farming prevalent in the basin would not be economically 
and environmentally sustainable for a longer period. Further given the low possibility of 
horizontal expansion of area under cultivation, the most plausible options to augment farm 
income and employment are diversification of agriculture and intensive use of scarce land and 
water resources. Towards this end, price signals and market conditions could be influenced 
through some interventions viz., agricultural price policy. 
 

 
 

Figure 6: Trends in Area Under Major Crops in Uttar Pradesh 
 
 
 
Horticulture and livestock are two emerging sectors within agriculture which have enormous 
potential for raising farm income and employment, especially for small and marginal farmers. 
Vegetable cultivation and livestock rearing may be suitable activities for marginal landholders 
as they have relatively higher availability of family labour per unit of land. 



7 
 

 
3.4. Marginalization of Agricultural Holdings  
Marginalization of agricultural holdings is one of the key concerns for sustaining the livelihood 
of farmers. Table 1 shows that number of small and marginal holdings (below two hectares) has 
increased from 42.23 thousand in 2005-06 to 44.92 thousand in 2010-11, thus recording a net 
increase of 6.37 percent. Highest increase in number of small and marginal holdings is observed 
in Bihar (11.16%), followed by Uttar Pradesh (4.64%) and West Bengal (2.28%). In 2010-11, 
about 96.92% of operational holdings in Bihar, 95.93% in West Bengal, 92.46% in Uttar Pradesh 
and 90.80% in Uttarakhand were small and marginal. Making agriculture as a profitable activity 
for these 94.47% small and marginal farmers of the Ganga River Basin is also one of the key 
challenges.  
 
 
 

Table 1: Number and Area of Operational Holdings in the Ganga River Basin 
 

States Size 
2010-11 2005-06 % Variation 

Number 
(‘000) 

Area 
(‘000 ha) 

Number 
(‘000) 

Area 
(‘000 ha) 

Number Area 

Bihar All Sizes 16191 6388 14657 6251 10.47 2.19 
Small & Marginal 15692 

(96.92) 
4855 
(76.00) 

14117 
(96.32) 

4537 
(72.58) 11.16 7.00 

UP All Sizes 23325 17622 22458 17906 3.86 -1.59 
Small & Marginal 21567 

(92.46) 
11414 
(64.77) 

20610 
(91.77) 

11313 
(63.18) 4.64 0.89 

UK All Sizes 913 816 922 847 -0.97 -3.70 
Small & Marginal 829 

(90.80) 
521 
(63.85) 

821 
(89.04) 

486 
(57.38) 0.97 7.20 

WB All Sizes 7123 5510 6992 5526 1.88 -0.29 
Small & Marginal 6833 

(95.93) 
4448 
(80.73) 

6681 
(95.55) 

4394 
(79.52) 2.28 1.23 

Basin All Sizes 47552 30336 45029 30530 5.60 -0.63 
Small & Marginal 44921 

(94.47) 
21238 
(70.00) 

42229 
(93.78) 

20730 
(67.90) 6.37 2.45 

Note: Figures in parentheses are percentages to the total operation holdings and operated 
areas.   
Source: Agricultural Census 2010-11, Ministry of Agriculture, Government of India 
 
 

For economic growth to be at all inclusive and sustainable, livelihood needs of small and 
marginal farmers are required to be met. While some of them may exit farming due to non-
viability, a majority of them would remain in agriculture and the objective of inclusiveness 
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requires that their concerns are properly addressed (GOI, 2012). Although, most of the new 
farm technologies are scale-neutral and can be used by any category of farmers, but these 
technologies are not resource-neutral and therefore, their access to the marginal and small 
farmers is extremely  limited. 
 
3. 5. Knowledge-Deficit in Agriculture 
One of the major problems is the knowledge-deficit in agriculture. As per the NSS survey, about 
60 percent farmers did not have access to any source of information for advanced agricultural 
technologies. Due to lack of education, skills, and timely availability of resources, technology 
transferred to farmers’ fields fails to provide the desired yield (GOI, 2005). Educated young 
farmers are better able to respond to new technology, market opportunities, and risks, while 
uneducated ones usually copy their agricultural practices with a time lag that too with their 
own modifications which make replication a redundant exercise. Foster and Rosenzweig (1995) 
observe that technical change in agriculture is likely to have a greater effect on profits in an 
educated population than an uneducated one; and policies resulting in greater technical change 
are complementary to those increasing investment in schooling.  Farmers requires not only the 
skills to grow cost-effective products but also the strategic skills that help them to select the 
farming system that gives the highest possible returns while maintaining sustainability of soil 
and water and also skills to deal effectively with agri-business companies, input dealers and 
extension workers.  
 

4. Mission Interventions  
Sustainability has three intertwined dimensions: ecological, economic and social. National 
Mission for Sustainable Agriculture (GOI, 2010) emphasizes that sustainable agricultural 
practices have to balance environmental health and economic profitability in order to promote 
social and economic equity. While there is no denying the fact that agricultural growth must 
rise to feed the increasing population, the former brings in numerous challenges towards 
environmental sustainability including the sustainability of surface and ground water. Any 
unsustainable agricultural practice may create serious harm to surface and ground water, both 
in terms of quantity and quality. It is, thus, pertinent to carry out agricultural practices that 
would be sustainable through time. Therefore, the mission should focus on optimization of 
water use in agriculture, reduction in soil and water degradation, improve the livelihood of 
farmers, and ensure food security. In this respect a set of policy related interventions are 
recommended which are discussed in the paragraphs that follow.  
 
4.1. Promotion of Organic Farming 
Promotion of organic farming is desirable for maintaining soil fertility, preventing groundwater 
degradation and depletion through reduction in water requirement of crops, protecting human 
health, and finally diminishing non-point sources of water pollution. Organic farming is more 
labour and knowledge intensive; depends more on locally available resources; has potential to 
improve rural livelihood, reduces distress migration; and facilitates involvement of Self Help 
Groups (SHGs) in preparing bio-fertilizer and bio-pesticides and develop local markets for these 
products. This also reduces input costs, making agriculture far more profitable in the long run. 
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The documented literature and established practices have shown that the period of 
convergence of conventional farming to organic farming is about three years. During this 
period, per hectare yield remains lower than what is achieved under chemically accelerated 
farming.  Low yields and no premium prices during transition period, lack of technical 
knowhow, inadequate access to genuine organic inputs, and operational difficulties in its 
adoption are some of the major constraints blocking its effective use towards sustainable 
agriculture practices. A Greenpeace study in 2011 reveals that out of 1000 farmers surveyed, 
98% may use organic fertilizers if they are subsidized and made easily available. 
 
The policy framework to support organic farming is very important to push its spread. In order 
to encourage farmers to adopt this alternative system of farming, their net income should be 
insured at least for three years either through subsidized inputs or through direct transfer of 
subsidies. This transfer could be much lower than the environmental and health costs that the 
society bears due to existing practice of chemicalization of agriculture and consequent pollution 
of water systems. Organic farming could be a viable option if the government supports farmers 
by protecting their farm income, developing marketing infrastructure, putting in place 
functional institutions of certification, quality check, branding, and training of farmers.  
 
The following policy supports are required to promote organic farming: 
 

 Building strong marketing networks linking farms, processing and distribution and the 
organization of production with the support of local non-governmental organizations 
(NGOs) with stringent certification programmes. 
 

 Training and capacity building infrastructure at the block level should be created to 
enhance knowledge and skills of farmers through effective training programmes related 
to organic farming, composting techniques, bio-pesticides and bio-fertilizer, value 
addition techniques, group-forming and organizational skills. 
 

 Animal dung is the main source of cooking energy in rural households. In order to save 
animal dung for preparing manure for organic farming, rural households should be 
provided subsidized LPG connections for meeting out their cooking energy needs. 
 

 Encourage social entrepreneurship in bio-gas energy production. There is immense 
potential for bio-energy generation from cattle dung. It would not only help to solve the 
rural energy problem but also provide compost for organic farming. Technological 
upgradation is required so that bio-gas be filled in cylinders and supplied to households 
as cooking fuel. To make the bio–energy–organic input production a commercially viable 
and sustainable stand-alone initiative, the new policy may encourage rural youth, 
primary organic producers, community based organizations (CBOs), civil society 
organizations (CSOs), private/ corporate sector to develop bio-energy producer 
companies, suitable mechanisms may be developed to support incorporation, 
handholding and technology backstopping to nurture these budding institutions.  
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 Assured markets for organic products through contract farming, risk coverage through 
insurance, consumers’ awareness on organic products, identification of markets for 
organic products, development of infrastructure facilities for post-harvest management, 
processing and marketing, financial support, and certification are required for 
promotion of organic agriculture. 

 
 Professional diploma/degree courses in organic agriculture should be introduced to 

produce qualified specialists in the area. 
 

 Special Organic Zones (SOZ) should be set up in the areas and crops which have natural 
advantages for organic farming, such as hill areas of Uttarakhand and Bundelkhand 
Region of Uttar Pradesh, where chemical fertilizer use is quite low.   

 

 Educated rural youths should be supported for establishing agri-clinics and agri-business 
centres for organic farming. At least one-third of total agricultural subsidy should be 
earmarked for promotion of organic farming.  

 
4. 2. Water Use Efficiency  
Agriculture is the largest consumer of water. Water-use efficiency is quite low ranging between 
30 to 40%. Since water is becoming a scarce input and its demand is ever increasing for both 
agriculture and non-agricultural purposes, its efficient management and utilization becomes 
quite essential. Sincere efforts are required to improve water use efficiency through various 
interventions, including improvement in technologies, agronomic practices and cropping 
pattern.  
It has been assessed that even a 10 per cent increase in the present level of water-use 
efficiency in irrigation projects may help to provide life-saving irrigation to crops in large areas. 
Water-use efficiency can be enhanced by generating synergy with seed varieties, nutrients and 
farm implements (Government of India, 2007b).  
 
4.2.1 Technological Interventions  
The following technological interventions should be made to improve water-use efficiency in 
agriculture. 
 
4.2.1.1 Promotion of Laser Leveling 
Use of laser-land-leveling technology is estimated to curtail irrigation application losses up to 30 
to 40 per cent. Other major benefits of using this technology may be stated as follows. 
 

 Reduction in the cost of production because of near optimum use of inputs such as 
fertilizers, irrigation, seed, pesticides etc., and minimization of labour required for 
irrigation. 

 Increase in crop yield approximately by 20 per cent (observation based upon interaction 
with farmers using this technology), leading to better farm returns. 
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 Control of water-logging and salinity, 
 Uniform germination of seeds also facilitate other agricultural practices such as hoeing, 

weeding, spraying and harvesting because in such cases crop plants are of equal heights. 
 Minimization of pre and post-harvest losses as crop is likely to mature uniformly. 

 
4.2.1.2 Adoption of Zero Tillage Technology   
Zero tillage technology is most suitable for paddy-wheat cropping system. Its use would not 
only reduce cost of cultivation but also save irrigation water. It has shown tremendous 
potential in the Indo-Gangetic Plans of India for improving soil quality and sustaining its fertility. 
Punjab and Haryana are using this technology but it is not widely used in the Ganga Basin, 
mainly due to high cost of machine and small size of holdings. Market for custom hiring of this 
technology should be developed with government intervention. Use of this technology can save 
20-35% water, 6-9 tractor hours and 5-8 man days per hectare in wheat crop.  
 
 
4.2.1.3 Micro Irrigation Systems  
Available estimates indicate that water use efficiency under flood irrigation is only about 35 to 
40 percent because of high distribution losses. Micro irrigation system can substantially 
increase water use efficiency. Government of India launched a centrally sponsored scheme 
(CSS) on micro-irrigation during the financial year 2005-06. This was up-scaled as National 
Mission on Micro Irrigation (NMMI) in 2010. Evidence shows that up to 40-80 per cent of water 
can be saved and water use efficiency can be enhanced up to 100 per cent in a properly 
designed and managed MI system (Palanisami, et al. 2011).  However, the rate of adoption of 
MI has been slow as compared to the potential of the technology. The system is being adopted 
mostly in water-scarce states such as Rajasthan (723,810 ha), Maharashtra (697,020 ha), 
Andhra Pradesh (564,020 ha), Karnataka (405,950 ha), Haryana (525,500 ha) and Gujarat 
(305,950 ha). Its coverage in the Ganga Basin is quite low.  Among the Ganga Basin states, West 
Bengal has the highest area (150,180 ha) covered under the scheme, followed by Uttar Pradesh 
(21,260 ha) while Bihar has a very small start (370 ha)5. Under the provisions of NMMI, 
government provides 50% subsidy to set up micro irrigation system (40% by the centre and 10% 
by the state). In case of small and marginal farmers, additional assistance of 10% of total cost of 
MI system is provided by the Centre (Government of India, 2010b). The scheme covers 
sugarcane, banana, coconut and maize in Bihar; vegetables, mango and sugarcane in Uttar 
Pradesh; orchard crops, potato and groundnut in Uttarakhand; and banana, maize and mango 
in West Bengal. The area is mostly under sprinkler irrigation system.  Since sprinkler and drip 
irrigation systems are very costly, it cannot be adopted for all the crops in all areas. It can 
initially be applied to horticultural crops such as fruits and vegetables. Cost of MI systems may 
be reduced through tax rebates on raw materials and excise duties. Subsidized credit may also 
be provided to groups of small and marginal farmers who want to do group farming.   
 
 

                                                           
5 For more details, see (Palanisami, et al. 2011).   
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4.3 Development of Custom Hiring Market for Farm Equipment 
Productivity of farms depends considerably on the use of farm power derived from efficient 
farm implements and their judicious utilization. Mechanisation of various farming operations 
increases production and productivity of land, reduces drudgery associated with farm 
operations and helps in reducing socio-economic disparity among farmers. Contract farming 
companies should also provide latest farm equipment and machines to contracted farmers at 
nominal rent so that small and marginal farmers may adopt contract farming in high value 
crops.  
 
4.4 Reforms in the Agricultural Practices 
Organic farming is the most preferred farm practice for achieving sustainable agriculture in the 
Gang River Basin. However, due to various constraints, it cannot be adopted by all the farmers 
of the basin at least in short and medium term. Therefore, in addition to promoting organic 
farming as a strategy for sustainable agriculture, reforms in other existing agricultural practices 
are also required.  
 
4.4.1 Integrated Nutrient Management 
In conventional farming system, attention should be given to balanced use of nutrients. 
Correcting the distortion in relative prices of chemical fertilizers could help correct the 
imbalances in the use of primary plant nutrients-nitrogen, phosphorus, and potash and use of 
bio-fertilizers. Generally, NPK consumption ratio of 4:2:1 is considered desirable based on 
recommendation of 120:60:30 NPK kg/ha dose (4:2:1) for wheat/rice crop.  This ratio is rarely 
maintained by farmers. During 2011-12, this ratio for Uttar Pradesh, Uttarakhand, Bihar and 
West Bengal was 18.4: 6.2: 1, 12.0:3.1:1, 8.4:2.6:1, and 2.7:1.5:1 respectively. This indicates 
that except for West Bengal, in all other states of the basin, NPK consumption ratio was 
inappropriate6. Farmers used more quantity of urea (nitrogen) than other nutrients.  
Government of India implemented the Nutrient Based Subsidy (NBS) scheme on P and K 
fertilizers with effect from April 1, 2010. However, urea has not been yet covered under the 
NBS scheme. Excessive use of chemical fertilizer, especially urea, has made the soil more 
hungry for fertilizers and thirsty for water.  Fertilizer use has to be crop responsive and efficient 
to increase production while rationalizing input costs and minimizing environmental 
degradation. Soil testing should be made mandatory for each farmer and based on the testing 
reports doses of different nutrients in each crop should be recommended.  
 
4.4.2. Changes in Cropping Pattern   
As mentioned earlier, the possibility of horizontal expansion of area under cultivation is quite 
low. Most promising options to augment farm income and employment are diversification of 
agriculture and intensive use of scarce land and water resources. Currently a big chunk of land 
in the Middle Ganga Basin is used for cultivation of wheat, paddy and sugarcane which are 

                                                           
6  For more details, see official website  of Department of Agriculture and Coorperation, Ministry of 

Agriculture, Government of India. http://agricoop.nic.in/documentreport.html 
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more water and chemical fertilizer intensive.7 There is need to diversify the agriculture from 
these crops to other remunerative and water saving crops. Rice-wheat system of farming being 
adopted in the basin would not be economically and environmentally sustainable for a longer 
period. Price signals and market conditions are main determinants of diversification which can 
be influenced through appropriate agricultural price policy. 
 
Horticulture and livestock are two emerging sectors within agriculture which have enormous 
potential for raising the farm income and employment, especially for small and marginal 
farmers. Vegetable cultivation and livestock rearing may be desirable activities for marginal 
landholders as they have relatively more availability of family labour per unit of land. There is a 
need to converge the scheme of National Horticulture Mission (NHM) with the activities of 
Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS). Annual action 
plans and labour budget prepared for the MGNREGS can be prepared by integrating the 
schemes of district line departments, such as agriculture, irrigation, forest, horticulture, etc. so 
that livelihood component be effectively integrated in the plan with other components such as 
development, environment, water and soil conservation, regeneration of natural capital, etc. 
 
Apart from horticulture and agro-forestry, dairy, poultry and fishing are other alternative 
livelihood options within the agriculture and allied sector that could be included as components 
in the overall basin management plan. There is need to construct a network of ponds, even on 
the private land. These ponds, if planed properly, would help not only in development of 
fisheries but also serve the purpose of storing rainwater and recharging groundwater. Recently, 
the Government of India extended the scope of MGNREGS works to the small and marginal 
farmers land. This provides an ample opportunity to plan and execute works related to 
horticulture, minor irrigation, land development, construction of ponds, etc. on the private land 
too. 
 
Transportation of agricultural commodities from the remote hill regions of Upper Ganga Basin 
to the market places is another major problem. It is therefore, necessary to diversify hill 
agriculture from traditional crops to high value and low volume products, such as herbal and 
medicinal plants, aromatic plants, mushroom, spices, soybean and pulses, off-season 
vegetables and fruits. Primary processing of some of the above mentioned products can be 
done in the village itself and secondary and tertiary processing may be done in the industrial 
clusters. This would not only help in reducing the volume but also make value addition to the 
growers. SHGs could be formed and trained to do the primary processing.  Diversification 
towards these high value and labour intensive commodities can provide fair income and 
employment to the farmers dependent on small size of farms. Contract farming may be 
promoted as an institutional arrangement to realize economies of scale, promote technology 
adoption, and supply of needed quality inputs. 
 
 
 

                                                           
7 See IIT Consortium’s GRBMP reports on agriculture for more details. 
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4.5. Removal of Knowledge-deficit and Building Human Capital Base  
Sustainable agriculture, including organic farming, is more knowledge and technology based 
and removal of knowledge-deficit and building human capital base is a must for its promotion. 
Training and capacity building infrastructure at block level should be created to enhance the 
knowledge and skills of farmers through effective training programmes related to organic 
farming, composting techniques, bio-pesticides and bio-fertilizer, value addition techniques, 
group-farming and organizational skills. Training programmes should be organized on a regular 
basis for adopting modern technologies more effectively.  Irrigation literacy of farmers should 
be improved through electronic and print media to optimize water use in agriculture.  
 
Literate and educated rural youth would be the critical mass to be quickly brought on board to 
accelerate the pace of policy implementation, generate meaningful livelihood and employment 
opportunities, developing a cadre of independent trained and professional service providers to 
the millions of organic producers.  
 
Sustainable agriculture requires continuing investments in human resource development, 
agricultural R&D, improved information and extension, market, roads and related infrastructure 
development and efficient small-scale, farmer-controlled irrigation technologies, and custom 
hiring services.  
 
4.6 Protection of Livelihood of Small and Marginal Farmers 
Integrated farming having combination of crops, horticulture, livestock, fisheries, is becoming 
important. Farm profitability and viability of small and marginal farmers are crucial for 
achieving inclusive growth. A farm activity may be profitable to a farmer but it may not 
necessarily be economically viable. For example, a small size of holding may generate profit but 
amount of profit may not be adequate enough to meet household consumption and 
investment needs.  For economic viability of agriculture, a farm household should generate a 
total net income that is sufficient to meet its consumption as well as investment needs on 
sustainable basis. The ongoing price policy driven agricultural growth in India may not be 
sustainable if it is not properly integrated with technological breakthrough in agriculture to 
raise productivity per unit of land, labour, water and other resources. The following 
interventions may be made to improve livelihood of small and marginal farmers. 
 

 Group farming should be promoted among small and marginal farmers for achieving 
economies of scale.   

 Small farmers’ cooperatives would, therefore, be encouraged and supported to take up 
activities such as processing, value addition and marketing of agro products. 

 Develop custom hiring market for farm machinery. 
 Reform in land lease market. 
 Subsidies on modern technology and inputs.  
 Training & Capacity building of group members. 
 Promotion of contract farming for small holders. 
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4.7 Other Interventions 
 Enhancement in water use efficiency by de-incentivizing the use of flood irrigation.  
 Improvement in the efficiencies of existing irrigation water delivery systems by 

upgrading  field channels and regular maintenance.  
 System of Rice Intensification (SRI) method should be promoted to increase 

productivity, save water, reduce production costs and increase farm income. 
 Introduce new water rate structures that encourage efficient use of water.  
 Tax rebates on efficient irrigation equipment to achieve broader social or environmental 

benefits.  
 

5. Policy Consideration  
The following policies and incentives are needed to be implemented for water-saving 
technologies and sustainable farm practices.  
 

1. A water credit system should be instituted to encourage farmers to make efficient use 
of irrigation water and save water for river ecosystem services. The credit may be given 
to individual farmers or the entire village community. Water saving can be estimated 
through various ways, such as, shift in cropping pattern from high water to low water 
intensive crops, recharge of groundwater table and net decline in canal water use. As 
water management and irrigation is the subject of Panchayati Raj Institutions at the 
village level, participation of Gram Panchayat and Gram Sabha should be ensured in 
distribution of credits to individual farmers. Some percent of total credits distributed to 
a village should be given to Gram Panchayat as an incentive and to generate financial 
resources of the Gram Panchayat.  
 

2. Soil health index should be prepared and farmers maintaining proper soil health should 
be provided ‘soil health bonus’.  
 

3. There is need to develop appropriate decision support systems and agriculture advisory 
services for farmers so that they may get timely advice on various aspects related to 
sustainable farm practices. 
 

4. So far there is no clarity on who owns the ground water. It is, therefore, necessary to 
institute secure water rights to users and develop water market and water pricing so 
that water-saving technologies may be encouraged. 
 

5. The mission should examine various issues, regulatory concerns, water laws and 
legislations, R&D development and technology dissemination, social mobilization and 
participatory and community involvement. Cultivation of water intensive cash crops, 
such as sugarcane should be regulated in overexploited zones.  R&D should focus on 
developing new seeds that require less water per unit of output produced.  
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6. Both environment and livelihood issues should be kept in view while providing subsidies 
on agricultural inputs.  Environmental considerations should be in-built in the subsidy 
structure to make efficient use of inputs, including land and water. Subsidies should be 
rationalized and redirected towards organic and sustainable agriculture initiatives. 
  

7. The minimum support price (MSP) programme may be used as a policy instrument to 
achieve diversification of agriculture towards high value and low water consuming 
crops. There is also need to estimate the social cost of chemicalised farming and 
internalize its negative externalities.   
 

8. While restrictions on the number of private tube-wells in the river basin may improve 
groundwater table, there is also need to revive and renovate traditional water bodies in 
the basin area. Efforts are required to be made to create a network of ponds, even on 
the private land. These ponds, if planed properly, would help not only in the 
development of fisheries but also serve the purpose of storing rainwater and recharging 
groundwater. Recently, the Government of India extended the scope of MGNREGS 
works to the small and marginal farmers land. This provides an ample opportunity to 
plan and execute works related to horticulture, minor irrigation, land development, 
construction of ponds, etc. on the private land also. 
 

9. The electricity tariff system in agriculture should be shifted from flat-tariff to meter-
tariff, initially in the over-exploited blocks. However, farmers should be appropriately 
supported for procurement of modern water saving technology, such as, sprinkler and 
drip irrigation in these blocks (Singh, 2008). 
 

10. Responsibility of billing and collecting water charges may be handed over to Gram 
Panchayat (GP). For this, GP should have some share in the revenue collection. This 
would not only be one of the sources of income generation of these local bodies but it 
would also reduce transaction cost and corruption in billing. The problem of tampering 
with meter, bribing of linemen and over-billing can largely be solved with their active 
participation and installation of tamper-resistant electronic meters. 
 

11. In addition, constant monitoring of groundwater tables in the river basin districts is 
necessary for evaluating its status from time to time. In order to utilize the groundwater 
resources for agricultural use and other development activities in the Ganga River Basin 
on a sustainable basis, it is necessary to ensure that extraction of groundwater is less 
than or equal to the rate of recharge. This will ensure that the groundwater resources 
are not overexploited.  
 

12. Encouraging better crop planning measures will be a key determinant in regulating 
water usage. These measures could include regulations on the time of sowing of crops 
as has been done in Punjab and Haryana through a legislative measure viz., 
‘Preservation of Sub-soil Water Bill, 2009’ which restricts paddy plantation before June 
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15, and 10 June respectively. About 20% water used in paddy can be saved through 
these regulations. 
 

13. Information database, comprising data on rainfall, groundwater recharge and utilization, 
water demand for different purposes, land use pattern, cropping intensity and cropping 
pattern, customary water rights, irrigation system and practices, etc. should be 
maintained at the block level and updated annually. It should be linked with national 
level database through MIS in the same manner as is being done in case of MGNREGS.  

 

6.  Summary of Key Actionable Points 
 Institutionalization of water credit system in agriculture. 

 Effective participation of Gram Panchayats in irrigation water management; 
rationalization of water pricing and equitable access of water to all categories of 
farmers.  

 

 Micro-irrigation (sprinkler and drip), being very costly systems, may initially be applied 
to horticultural crops in the Ganga River Basin.  

 Develop custom-hiring market in costly agricultural machines (such as laser land leveler 
and zero tillage technology) to ensure better access to farmers, especially small and 
marginal ones.  

 Promote organic farming through budgetary support and involvement of contract 
farming companies. 

 In order to encourage farmers to adopt organic farming, insure their net income during 
the transition period (at least for three years) either though input subsidy or direct cash 
transfer. 

 Set up Special Organic Zones (SOZ) in the areas and crops which have natural 
advantages for organic farming, such as hill areas of Uttarakhand.  

 Rationalize agricultural subsidies and transfer, at least, one-third of subsidies from 
chemical fertilizers to bio-fertilizers and organic nutrients. 

 Reorient agriculture R&D, extension and training system towards development and 
transfer of technology suited to the sustainable agriculture practices. 

 Encourage corporate sector to use a part of its CSR funds towards training, skill 
formation and capacity building of farmers so that they may adopt water efficient, cost-
effective and sustainable farming system. 

 Promote group farming among small and marginal farmers for achieving economies of 
scale in production and marketing. The group may also be encouraged to take up 
activities, such as, preparing of organic manure, vermi-compost, bio-fertilizers and 
pesticides. 
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 Diversify agriculture towards high value and less water intensive crops and livestock 
through policy support, influencing price signals and market conditions, and contractual 
arrangements, as rice-wheat-sugarcane system of farming being adopted in the basin 
would not be economically and environmentally ecologically and economically 
sustainable for a longer period.  

 Make soil testing mandatory for each farmer and recommend doses of different 
nutrients in each crop based on the testing reports. 

 Apart from horticulture and agro-forestry, dairy, poultry and fishing are other 
alternative livelihood options within the agriculture and allied sector that could also be 
included as components in the action plan of sustainable agriculture mission.  

 Build training and capacity building infrastructure at the block level to enhance the 
knowledge and skills of farmers through effective training programmes related to 
organic farming, composting techniques, bio-pesticides and bio-fertilizers, value 
addition techniques, group-farming and organizational skills. 

 Create Information Database at the block level comprising data on rainfall, groundwater 
recharge and utilization, water demand for difference purposes, land use and cropping 
pattern, cropping intensity, customary water rights, irrigation system and practices, 
socio-economic and demographic data, etc. and link it with national level database 
through management information system (MIS).  
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